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Art. XIV. — Historical Note on the Observation of the Corona and 
Red Prominences of the Sun; by Epwarp 8. HoLpEn. 


So much interest attaches to the phenomena of the corona 
and red prominences, as observed during total solar eclipses, 
and correct views of their nature and of the proper means of 
observing them are so recent, that I feel it proper to give here 
a brief account of what I believe to be the first attempt to see 
these, under ordinary conditions, with an uneclipsed sun.* 
This account is contained in the private diary of the late G. P. 
Bond, formerly Director of the Observatory of Harvard Col- 
lege, which has become known to me through the kindness of 
his daughters. 

Bond observed the total solar eclipse of July 28th, 1851, at 
Lilla Edet in Sweden, and his report is published in the 
Memoirs of the Royal Astronomical Society, vol. xxi, page 97. 

From Sweden, Bond went to Geneva, where he arrived in 
September, 1851, and from this point I may transcribe from his 
diary, making no changes except the occasional insertion or 
omission of unimportant words. 

“Geneva, Sunday, Sept. 14, 1851. 

I think I must go to Chamounix to try whether it may be 
possible to discern “the red flames on the sun’s disk by occult- 
ing all but the very edge, upon one of the lofty peaks. It 


_* Airy, Nasmyth, Baden-Powell, Piazzi-Smith and others experimented in this 
ion, about this time, with various results. See Edinburgh Astr. Obs., vol. 
xi, p. 279; Mem. R. A.&., vol. xvi, p. 301, ete. 
AM. Joun. Ser. THIRD X, No. 56.—Avueust, 1875. 
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seems to me not altogether impossible. Certainly an experi- 
ment worth trying and a new application | of the ‘Aigualles.’ 

* * * 

Sept. 15, 1851. 

* * * The weather looks dark and lowering with an 
uncomfortable northeast wind, but M. Plantamour thinks it is 
likely to be fine weather, and on this recommendation I took a 
place in the diligence for Chamounix. ad * 

Chamounix, Sept. 18, 1851. 

Last evening the stars were shining through the opening 

clouds, giving promise of improving weather, but a glance out 


of the window, this morning, dispels all such anticipations. 


Chamounix, Sept. 19, 1851. 

I woke this morning at five and my first impulse was to go 
to the window to see the signs of the weather. Last night I 
had hopes of an improvement. But I was surprised to find a 
clear sky ; some clouds were resting round the ‘arguille,’ but 
the summit of Mt. Blanc was clear. Started for Montanvert at 
7.15 with a guide. * 

Mer de Glace. 

* * * Attempted two or three times to hide the sun’s 
disk by projecting rocks to try to see the red prominences, but 
could not get a station far enough off. . ” * 

Chamounix, Sept. 20, 1851. 

* * * Snowing fast in morning. Weather desperately 

bad. But before going to bed it was quite clear. * * 
Chamounix, Sept. 21, 1851. 

* * * The fine prospects of last night were effectually put 
aside by another snow storm. - 

Cbemounix, Sept. 22, 1851. 

The morning bad as usual. * 

Chamounix, Sept. 23. 1861, 

This morning still cloudy, yet the prospect for an improve- 
ment was encouraging. Soon after breakfast the sun appeared 
struggling in the clouds, and I hurried off with a spy-glass not 
to lose the slightest chance of seeing the phenomena I wished 
> 7 * _ spent two or three hours in the wet fields to 
no purpose. In the afternoon there was an effort at clearing 
again. 


* 


Chamounix to Martigny, Sept. 24, 1851. 
The clouds this morning still hung on the mountains, but 
overhead there seemed some signs of clear sky. To make sure 
of losing no chance I took an early breakfast and left for the 
fields with the ordinary spy-glass belonging to the hotel under 
my arm. Sometimes it would be almost clear, and then again 
it began to rain, and I was undecided whether to give up ‘and 
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start for Martigny or to stay another day. At last I saw the 
sun’s disk and took up my station on the edge of the shadow 
of the ‘Aiguiile de Bletti¢re.’ It was still cloudy, but I was satis- 
fied from the nature of the experiment :— 

1st. That a very clear air is necessary. 

2d. Plenty of time to choose projections, affording views of 
as large a portion of the circumference of the disk as possible 
while the rest is hidden. 

And lastly, a good achromatic telescope easily moved. 

I did not expect to find it so easy an experiment, nor to find 
a mass so well-fitted for the purpose as the ‘Acguzlle de Blettiere’ 
which has a smooth edge, inclined, so as to allow the sun to dis- 
appear slowly behind it. 

The naked eye easily bears a small portion of the sunlight. 
From 7 to 94 I followed the shadow over the valley. It was 
nearly clear for a few moments before it reached the woods on 
the side of the mountain, but there were still some light clouds 
over the sun and nothing could be seen certainly of the corona; 
the clouds and mist would account for what I did see, and on 
the other hand, the color of the telescope supplied too much red 
just at the edge for one to be able to see any of the red r y 
if they existed there. 

On the whole, I am more than ever sure that the experiment 
can be made, and I think will be by some one more fortunate 
than I.” 


Art. XV.— Walker's Statistical Atlas of the United States.* 


A CENSUS report consists essentially of statistical tables. In 
these, certain results are stated numerically, and, like other 
tables of abstract numbers, the generalizations, which often con- 
stitute the most important features of their valne, can be seen 
only after long study and calculation, much of which must be 
performed by each individual inquirer. Moreover, but few 
persons have the peculiar mathematical and intellectual train- 
ing necessary to perceive other than the most obvious general- 
izations when given in that form of detail. Consequently, in 
the illustration of facts where numerical tables are involved, 
much study has been expended in devising other methods of 


* Statistical Atlas of the United States, based on the results of the Ninth Cen- 
sus, 1870, with contributions from many eminent men of science and several 
departments of the Government. Compiled, under authority of Congress, by 
Francis A. Walker, M.A., Superintendent of the 9th Census, Professor of Polit- 
ical Economy and History, Sheffield Scientific School of Yale College. Julius 
Bien, Lith. 1874. 
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presenting the facts to the mind. In various branches of sci- 
ence, great gain has resulted by representing quantities in 
other ways than by series of numerals, especially by the use of 
comparative areas, geometrical figures, curves, shades and 
colors. 

Until our last census, the results have been published in the 
numerical form only. In these reports, the Superintendent 
introduced a few plates by which certain generalizations were 
shown by comparative shadings or geographical maps. Their 
general value was readily seen and they were received with 

reat favor. In fact, they made the desirability of more maps 
» sot to further illustration so obvious that Congress directed 
Professor Walker, the late Superintendent of the census, who 
had prepared them, to prepare a “Statistical Atlas.” Several 

ortions of this work have already been announced in this 
Sousesl as the work progressed, and the complete result is now 
at hand in a large folio Atlas, consisting of 60 plates and about 
the same number of letter-press pages. 

On the plates, all the methods named for graphic illustration 
have been used. ‘T'he compiler divides them into two classes, 
the Geographical and the Geometrical. The former embraces 
65 maps, variously shaded, colored or lined, filling 88 sheets. 
Six of these maps are double-page size (2230 inches), 25 of 
full single-page, and 34 of smaller size. 

Sixteen full-page plates are occupied by the geometrical illus- 
trations, on which a variety of devices are used and with most 
excellent effect. Sometimes by comparative areas and colors 
in squares and rectangles, sometimes by polygons of ingenious 
but simple construction, sometimes by circles and circular 
areas, and in a few cases by lineal curves, the whole disposed 
in 1208 figures. 

The letter press is of the same folio size, and besides the title, 
index and explanatory preface, consists of eleven “memoirs and 
discussions’ of two to nine pages each, prepared by nine 
authors and mostly upon subjects treated in the plates. They 
contain also a few cuts. 

It is not too much to say that this is one of the most instruc- 
tive publications ever issued by our government, and yet it is 
impossible to satisfactorily treat it in any written article. Pre- 
cisely as a painting cannot be described in words, so these sixty 
plates cannot be. Any such description will bear about the 
same relation to the original that a written description of a 
person (on his passport, for instance) does to his photographic 

ortrait. Sometimes these plates show an arrangement of facts 
in such a way that their significance may be easily seen by 
many, whereas if the same facts were merely stated in the usual 
tabular form they would be understood by but few. Some- 
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times they exhibit facts that absolutely refuse to be shown by 
mere numerical tables. In short, as already suggested, the very 
reason of their being is because words and numbers cannot or 
will not tell the whole truth. 

The principles involved in the construction of the various 
illustrations are fully discussed in the text or on the plates. 
Suffice it here to say that ten of the maps are peeks from 
data not derived from census returns, but which are of special 
interest in such a work. The shadings of 55 maps and the 
construction of more than 1,200 figures are based on computa- 
tions from census data. Some of these computations were very 
elaborate ; in other cases, where simple, the actual labor neces- 
sary was very large. For instance, in the preparation of crop 
maps it is not easy to show at the same time “ the importance 
of the crop to the county, and of the county to the crop of the 
country.” Now the rule adopted, arbitrary to be sure, but 
perhaps the best yet devised, is as follows: “The number of 
bushels, bales, tons, or pounds (the unit of quantity appropri- 
ate to the special crop) produced in each county is divided, 
first by the number of inhabitants, and second by the number 
of acres of improved land in the county; the two quotients 
thus obtained are multiplied together, and the square root of 
the product is taken as the measure of the productive power, 
in respect to that crop, of the county.” When we consider that 
the county is the nominal geographical unit used (this even be- 
ing subdivided where accuracy of detail seemed to require it), 
and that there were about 2200 organized counties when the 
census was taken, we get some idea, vague though it must be, 
of the vast labor of computation expended in the production 
of the entire work. It is probable that over 200,000 computa- 
tions were performed. 

The work is divided into three parts. The first, relating to 
the “Physical Features of the United States,” contains ten 
maps, five of which are double page. The map of the River 
Systems (by Gen. von Steinwehr) is the best yet published to 
illustrate the drainage areas. It has, moreover, combined with 
this, all the more important general facts of population and 
production as related to those areas. One map 1s of the “ Dis- 
tribution of Woodlands;” one is “Hypsometric;” two are 
Geological ; and five relate to Climate, three of these by the 
Signal Service Bureau and two by the Smithsonian. The re- 
lations of these maps to each other are particularly instructive. 
For instance. the relation between woodlands on rainfall and 
other climatic conditions has of late been the subject of much 
dogmatic theorizing. A comparison of these maps shows that 
the forests of Washington Territory (perhaps the heaviest in the 
world), are in regions having an annual rainfall of 60 inches 
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and upward. The magnificent forests found from Minnesota 
to Maine are in regions of 28 to 40 inches, a rainfall precisely 
identical with that of the nearly treeless prairies which extend 
westward from Chicago. The northern part of the Michigan 
peninsula, with its heavy timber, is marked with precisely the 
same rainfall as large portions of southern Minnesota lying in 
the same latitude, “and nearly treeless. Interrupted prairies 
extend across Mississippi and Alabama, where we have the 
heaviest rainfall east of the Sierra Nevada. 

Again, compare the woodland map with that of “storm 
centers” and prevailing winds. The regions of numerous storm 
centers in northern Michigan, New “York and Maine, are 
heavily timbered ; the similar region of eastern Nebraska is al- 
most treeless. A comparison of the regions of more or less 
winds show similarly diversified facts. While there is un- 
doubtedly a very intimate relation between forests and rain- 
fall when the latter is less than 25 inches annually, where the 
quantity is above tliat, certain relations which are zealously 
claimed to exist, are shown by these maps either to not exist 
at all, or else that the relative dependence has been vastly 
overstated. The map of the Coal measures is especially impres- 
sive, and we hope to see the excellent map of “Geological 
formations” struck off in a separate edition for the use of stu- 
dents and travelers. 

The five memoirs of this part are by as many authors. On 
the one hand, they are all too comprehensive to make satisfac- 
tory extracts from, and at the same time too condensed to epito- 
mize. The one on “The Physical Features of the United 
States” (by Prof. J. D. Whitney) is a model of comprehensive 
condensation. Further notice of this physical part is reserved 
for another number. 

Part 2d, devoted to “Social and Industrial Statistics,” con- 
tains forty-nine maps, four plates of illustration by geometrical 
methods, and four memoirs. ‘'T'wo of the memoirs and one map 
relate to the acquisition, distribution and political division of 
our territory. Kleven maps show the dually and distribution 
of the population at various periods of our history. One plate 
and twenty-two maps illustrate the elements of population, 
nine maps relate to agriculture, six maps and three plates to 
the distribution of wealth, public indebtedness, taxation, illit- 
eracy, occupation, and church accommodation. 

The memoir by Prof. Walker, on the “ Progress of the Na- 
tion,” is the completest in the volume, and is specially illustrated 
by thirteen maps, eleven of which illustrate density and distri- 
bution of population. In his discussion of the subject, a region 
assumes the dignity of a settlement when the census- taker can 
find a population of two per square mile. The white popula- 
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tion of a region more sparsely inhabited than that are scarcely 
permanent enough to be called settlers He traces the line sur- 
rounding such areas, and also of each of the adopted degrees 
of density. The following table gives some of the more sim- 
ple features of this calculation. 

Total area of Average density of 


Date. settlement, Population. settlement. Persons 
in square miles. to a sq. mile. 


1790 239,935 3,929,214 16°4 
1800 305,708 5,308,483 17°3 
1810 407,945 7,239,881 17°7 
1820 508,717 9,633,822 18°9 
1830 632,717 12,866,020 20°3 
1840 807,292 17,069,453 21°1 
1850 979,249 23,191,876 23°7 
1860 1,194,754 31,443,321 26°5 
1870 1,272,239 38,558,371 30°2 


It is noticed here that in the 40 years following 1790, the 
area of settlements increased 163 per cent, and the density 24 
per cent, while in the next 40 years the area increased 101 
per cent and the density 44 per cent. While this increased 
ratio of density is in part due to the denser settlement of rural 
districts, it is mostly due to an increase in the city and village 
populations. We find that in 1800 there were but six cities of 


over 8,000 inhabitants, and in 1840 but 44; the number had 
increased to 226 in 1870. He says: “Speaking roundly, it 
may be said that in 1790 one-thirtieth of the population was 
found in cities; in 1800 one twenty fifth; in 1810 and also in 
1820 one-twentieth; in 1880 one-sixteenth ; in 1840 one-twelfth ; 
in 1850 one-eighth; in 1860 one-sixth; in 1870 more than one- 
fifth.” 

That popular subject of so many writers, “the center of 
population,” is also fully discussed. In 1790 it was “about 23 
miles east of Baltimore.” It has traveled westward, keeping 
curiously near the 39th degree of latitude, never getting more 
than 20 miles north nor two miles south of it. In the 80 years 
it has traveled only 400 miles and is still found nearly 50 miles 
eastward of Cincinnati. 

The intimate and varied relations between the density and 
spread of population as shown by the maps of the second part, 
and the physical features of the country as shown by the maps 
of the first part, are intensely interesting and varied, but the 
subject is too fertile to be entered on here. 

Part 3d consists of two memoirs and eighteen plates, six of 
which are maps. They may be said to cover three classes of 
subjects, one relating to age, sex and birth, the next to mortal- 
ity, the third to the “afflicted classes.” The relative distribution 
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of the population by age and sex in each of the States is shown 
by the geometrical method; the geographical distribution of 
the predominating sex, and of the birth-rate is shown by maps. 
The relations of the birth-rate map to various others of the atlas 
are as interesting to the student in physical geography and an- 
thropology as to the politi¢al economist. Considered as a whole, 
the newer and agricultural regions very naturally have a 
higher birth-rate than the older and denser population. There 
are several curious areas where a low birth-rate accompanies a 
high relative number of women, as, for example, a belt in 
southern New York and another in Ohio. Possibly this fact 
may be true in the country as a whole, but it is by no means 
universal. While the chief controlling conditions of the birth- 
rate are unquestionably social, some interesting and curious 
relations to physical causes are seen. ‘There is a belt of rather 
high birth-rate accompanying the Appallachian system from 
New Jersey to Alabama, cut through by a belt of lower intensity 
where the Susquehanna River cuts through. It has also other 
peculiarities, and a comparison of this map with those relating 
to density of population, the geographical distribution of sex, 
distribution of wealth, elevation, extremes of climate, and mor- 
tality by certain diseases, show that, along this belt at least, 
physical causes are a most important or controlling condition. 

The next series relates to mortality. Four maps show the 
geographical distribution of relative mortality by certain 
classes of diseases Two charts (by geometrical methods) show 
the distribution of deaths by age, sex, race, nationality, and 
month of death for each State and Territory, and also the same 
for certain special diseases. These are accompanied by two 
memoirs. The work closes with eight charts, showing (by geo- 
metrical methods) the distribution by age, sex, nationality, &c., 
of each of the ‘afflicted classes” (the blind, mute, insane and 
idiotic) for each State and Territory. These (prepared by Mr. 
F. H. Wines) contain methods of illustration which have 
some very desirable features. 

Any commendatory notice of this work which did not speak 
of its mechanical execution would be most unjust. When we 
consider the intrinsic difficulties of the case, and moreover 
that it is the first work of the kind yet made in the United 
States, we must accord high praise to Mr. Julius Bien, who has 
done the lithographic work. 

It is to be hoped that Congress will allow this atlas to be 
printed and sold at as low a price as the cost of manufacture 
will admit. W. H. B. 
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Art. XVI.—On the Chondrodite from the Tilly-Foster Iron Mine, 
Brewster, New York; by Epwarp S. Dana. With plates 
V, VI and vir.* 


THE method of occurrence of the Chondrodite at the Tilly- 
Foster iron mine, near Brewster, Dutchess Co., New York, has 
been fully described by Professor Dana in a memoir on the 
Serpentine and other pseudomorphs of the region.¢ It may be 
of interest, however, to review the subject again in this place. 

The chondrodite forms the gangue of the magnetite, being 
everywhere disseminated through it in varying proportions. 
In the parts of the mine where the ore is purest and _ perfectly 
firm and solid,- -the so-called “ blue ore ”—the associated chon- 
drodite is sparsely sprinkled through it in small yellow grains, 
showing no trace of crystalline form. 

In the larger portion of the mine as now opened, however, 
the soft “ yellow ore” predominates: the chrondrodite is present 
in it in much larger quantities, and, like the other associated 
minerals, it has almost universally suffered extensive alteration 
A large number of these products of alteration have been 
described by Prof. Dana in the memoir alluded to. The chon- 
drodite in this “yellow ore” is generally massive; but occa- 
sionally fragments of large coarse crystals have been found, 
some of which measured five or six inches in length. These 
are always more or less altered; moreover the material of 
which they are formed is far from homogeneous, masses of mag- 
netite, and also chlorite, being often enclosed. Dolomite is the 
most constantly associated mineral and occurs in rhombohe- 
drons of considerable size: these, as well as the crystals of 
chondrodite, are often coated with magnetite. 

Better crystals of chondrodite than those just mentioned are 
sometimes found in what were once cavities in this massive 
material. Unfortunately these have all suffered from the 
general alteration and now have little or no luster, and often 
are not even smooth. These crystals vary in size, being some- 
times an inch or two in length. A crystallographic examina- 
tion of them is seldom possible, but a few of the crystals found 
allow of it, and the results are described beyond. The form is 
usually very simple, and the color varies from a deep red to a 
light yellow. 

Material much better adapted for crystallographic study also 
occurs, though this is rarely true. Narrow veins are some- 
times met with, two or three inches across, which were origin- 

* Abstract of a memoir, published in full in the Transactions of the Connecticut 


Academy of Sciences, vol. iii, pp. 67 to 96, prepared for this place by the author. 
t This Journal, III, viii, 371, 447, 1874. 
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ally lined with more or less perfectly crystallized chondrodite, 
and also with dodecahedrons of magnetite, crystals of ripidolite, 
and rarely apatite, and then subsequently filled in with dolo- 
mite Where this has been the case and the dolomite has 
remained intact the chondrodite has been protected and the 
erystals have retained perfectly their brilliant luster and gar- 
net-red color. 


The species chondrodite is of especial interest because of its 
relation to the Vesuvian humite. As shown by Scacchi, and 
confirmed by vom Rath, the humite crystals are of three types, 
alike in the ratio of their vertical axes but differing in the 
length of the vertical axes. Chondrodite is identical with 
humite in chemical composition, and, as shown by the investi- 
gation of the Brewster mineral, alike in crystalline form. Until 
now the correspondence of the two minerals had been proved 
only for the second type. But the Tilly-Foster mine has 
afforded crystals of each of the three types, and I am therefore 
enabled to announce a close relation between the two for all 
the types. 


1. Description of Crystals belonging to Type LT. 


Some difficulty was found in obtaining the value of the fun- 
damental angles from the fact that many crystals, though 
faultless in luster. yet gave uncertain measurements. This 
was due to the fractured condition of many of the planes, 
which, though often not very apparent even under a magnifier, 
yet gave rise to a variety of reflected images in the goniometer, 
no one of which could be accepted as trustworthy. The 
presence of these cracks gave the crystals the appearance of 
having suffered sudden contraction, by which the planes had 
been irregularly drawn inward, forming re-entrant angles; in 
fact, in this respect, as in general appearance, this mveinn 
might be aptly compared to a resin. 

The smallest crystals proved to be free from this cause of 
irregularity, and one of them, on which the faces were excep- 
tionably brilliant, was chosen for careful measurement. It 
may be added that all the measurements were made with an 
Oertling goniometer, provided with two telescopes; but using 
in the second telescope, in place of the ordinary spider lines, a 
cross cut in tin-foil illuminated brilliantly by a gas burner 

—a device for which I am indebted to Prof’ Schrauf of Vienna. 

The mean of 30 measurements of A (0=001) on 7! gave: 135° 
18’ 50”. The maximum variation from the mean given was 
+45”. The mean of 80 measurements of A on e* gave: 149° 
55’ 48”. Maximum variations + 45”. These were accepted as 
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the fundamental angles. Calculated from these angles the 
parameters are: 


(vert.)==1°57236 ; 6=1; ¢=1°08630 ; 
and the angle for the fundamental prism is 
I (110 110)=58° 15’ 46” or 94° 44’ 14”, 
Chondrodite. Humite. . 


| (010) | A=0(001) | A (v. Rath) 
| Calculated. | Measured. | *levlated. | Calculated, 


011 |147° 32” 39”, 122° 44’ (ap.) 122° 27” 21"|122° 27” 49” 


*149 


rl 


129 


245 |137 


wl 


243 146 


127 1 «#31 2 


| 
n? 221/135 45 24 | 103 1 | 9 


The preceding table* (I) includes the principal angles meas- 
ured on the same crystal, and also those calculated from the 
above parameters; in addition, the corresponding angles for 
humite, type II, are also given, as calculated by vom Rath. 
The angles of the macrodomes agree very closely, it will be 
observed, in chondrodite and humite; in the brachydomes, on 
the other hand, there is a divergence of 6 or 7 minutes. 


* Both the symbols of Naumann (in the form used in Dana’s “ Mineralogy ”) and 
also of Miller are given; the signs belonging to each plane are omitted here, as the 
relations of the planes are shown with sufficient clearness on the spherical pro- 
jection, Plate vil. 


14 
| 
| 
205| 90 55 48 1149 58 48 
2 
zt | 203 | 90 | 135 59 117 52 
| 
24/201! 90 109 109 3 24 |108 57 50 | 
| | 
| | 
42 9 |/*135 18 50 |135 18 50/135 17 40 | 
| | | 
| 
95 45 | 125 52 125 50 6/125 49 0 | 
| | 
| | 
| 07 254 25 36 113 24 46 | 
| 
241154 2 9| 98 14 98 13 6/98 12 47 | 
| | | | | 
| 3 | | | | 
6-5 641/125 43 56| 95 22 95 19 40/95 17 59 | 
| | | 
41 | 
35 | 
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The fundamental form employed is the same as that adopted 
in Dana’s Mineralogy ; for the reasons for retaining it. as also 
its relation to those of other authors, reference must be made to 
the complete memoir. The letters used are those of Scacchi, 
with this change, that for the planes of the third type the cor- 
responding Greek letters, and for the first type the correspond- 
ing capital letters, are employed. 


Taste II. IIL. 
A= 0(001). C= 12(010). 


Caleu- | | Caleu- | | 
lated. II. lated. | | Til. 


| | | | | 
Inno one ° , lage 32° 287 
01157° 33 | 57° 28 32° 27 132 32 


| 


90 


| 
90 


| 
| 

° ° ail 13’ 
37 41 | 30 


12 | 32 /42 35 


404 
40 


bol 


12” 
| 


| ( 
66 25 35 || : 33 27 


' 
bo! 
| 


4 
7 
4_ 
52 
4 
3 


bl 


| 
| 


v 


6.216 40 
2 | 


| 


54 18 


In tables II and III are given the angles on A and C as meas- 
ured in a series of crystals here numbered II, III, IV. (The 
measured angles of other crystals are given in the memoir.) 
They are important as showing how far the angles are constant. 
Some considerable variations from calculated angles in a few 
instances are to be explained by the cause already mentioned 
—the occurrence of irregular fractures across the planes. 

Of the planes which occur, according to Scacchi and vom 
Rath, on type II of humite, I have identified all but m of Scac- 
chi (8-3) and 3-e of vom Rath (4-7). Of new planes I have found 


| 
| | 
IV. 
| __ 
a 
| | | 
| 2 | | 
ea 20530 4 | | 
| a | | | | 
| 2 loa | | | 
58h, | | 
| | 
245/54 10 
| | | | 
rs 43l66 34 | | 
i 
47 | 81 62 | 58 | th~ 
2 | | ‘| 
ni | |223/54 56 143 44 | 
| 
| nt | 2 l221/76 50 | | 58 | 
| 
= | | | | | 
| mn? | 
| 
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the following which fall in the old vertical or horizontal zones, 
and many others to be described later; 0(7-2 = 210), 7? (2-7= 
021), (4-72=047), =(2-7=025), e* (2-2=205), r*(8-2=189). Of 
these the most interesting is the prism 7-2, as hitherto no verti- 
cal prism bas been found on either the 2d or 8d types. 

Hemihedrism.—The crystals of chondrodite should show an 
entire correspondence to humite in hemihedral characters. 
Taking the same position for the crystals as vom Rath, r? and 
r* appear uniformly in the positive (or upper) quadrants, r' 
and r* always in the negative (or lower) and n? is both + and 
—, but where occurring alone is generally negative; n' is gen- 
erally, and m? is always, negative. Of the brachydomes it 
may be said that they are often holohedral, but this is not 
always the case. The various figures on the two plates will 
show the true relation better than words. It is to be said, 
however, that when the brachydomes are + they are still distin- 
guished from each other physically. Thus the + series may be 
largely developed and rough, destitute of any semblance to 
polish, when the negative series is as lustrous as the pyramidal 

lanes. 

Habit.—With regard to the general habit of the crystals, it is 
interesting to note the wide variation which is shown. Fig- 
ures 1, 2, 6, 9, 10 are intended to give some idea of the crys- 
tals, as drawn symmetrically, and figures 7, 10, 14, 15, 16, 17, 
18, 19, of their actual appearance. As will be seen, the figures 
are drawn with Cin front: this was necessary in order to give 
a true idea of their real appearance. Since the prism 7-2 is so 
acute (493°) toward the eye the projection gives it but little 
width. It is hence clear that while fig. 3 is an almost exact 
reproduction of an actual crystal, fig. 5, by the other method of 
projection, gives a wrong idea of its appearance. 

The crystals from which the partial figures, 7, 10, 16, 17, 
were drawn, along with others quite as diverse, were all in one 
single group only half an inch in length. The crystals drawn 
in figures 16 and 19 also occurred closely conjoined in the same 
group ; and other examples of like diversity in associated crys- 
tals might be mentioned. One crystal of a very prismatic 
appearance (when placed in an inverted position) is shown in 
figure 19. 

"linen of minute planes.—The most remarkable feature of 
the mineral from this locality is the multitude of minute planes 
which modify many of the solid angles. One single case will 
be discussed in detail, as the planes admitted of more than 
usually exact determination; It serves well to illustrate the 
subject. A horizontal projection of a portion of the crystal is 
shown in fig. 14. The crystal itself was small, and unfortun- 
ately so imbedded in dolomite that it was for the most part rough 
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and beyond even approximate measurements. The part avail- 
able showed C faultless, also r? good; and less satisfactory r', 
r? and r*. On the solid angle between C, and r*, a large 
number of minute planes were observed; they were so ex- 
tremely small (all covering a surface not ‘03 of an inch in 
breadth) that any exact measurements seemed at first hopeless. 
They were sharply defined, however, and brilliant, and when 
the attempt was made it was found that they gave perfectly 
distinct though faint reflections. 


Taste IV.* 
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The measurements were all taken with the greatest care; and 
after the calculations had been made, they were repeated ; and 


*Table VI in the Memoir. 
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rarely was a variation found greater than two minutes. The 
preceding table contains the supplement angles for each of these 
minute planes as measured on Cand r°, and also on /?. 

The calculated symbols are also given, with the angles which 
belong to them. It will be noticed that 7? is itself one of the 
minute planes, of the same character as those surrounding it; 
and its presence gives a reality to them which they would not 
otherwise have, and shows what degree of reliance is to be 
placed on the angles. 

The symbols* calculated for this series of planes are certainly 
not simple; and yet a moment’s consideration will show that 
this was exactly what was to be expected. Crowded together so 
closely, they would be abnormal if occurring on crystals of any 
species, while this becomes stili more true for a mineral like 
dniitie The constantly recurring common planes have 
ratios which in any other species would be considered next to 
impossible: thus, in type II, 1:4: 4:4; andin type III, 1, 4, 4,4, 
1; It is not surprising, then, that these minute planes 
should themselves have symbols totally at variance with the 
accepted law of simplicity of the indices. 

It will be noticed, however, that, lawless as they appear at 
first, there is an attempt at system in the symbols given. 
Thus, in the ratio of the brachydiagonal to the vertical axis, we 


12:7 26: 7 
18: 7 2? 26: 9 
13: 12 

and so on. 

Almost all of the twenty and more smaller crystals exam- 
ined showed some of these secondary planes. I have measured, 
in fact, upward of one hundred of them. Examples of a number 
of them are shown in the figures on the plates and their angles 
are given in several tables in the original memoir. The descrip- 
tion of the one case above given is sufficient for this place. 

Twins.—The humite crystals of Vesuvius, as well as the 
Swedish chondrodite, has been shown by vom Rath to possess 
so great a tendency to twinning that it is a little remarkable 
that the contrary should be true of the mineral from Brewster. 
Figs. 20, 21, show the only method of twinning which has been 
found. The axis of revolution here is the vertical axis of the 
crystal, and the composition-face the basal plane A. Unfor- 
tunately the crystal in question was quite imperfect, and all 
that was available is shown in the figure. A revolution of the 

*In the symbols given in the tables (i. e., those according to Naumann) the 
mark over the second figure, or fraction, has been omitted (in order to simplify the 
work of the printer). This has also been done in all the following tables, being 
made possible by the fact that all these planes, with one or two exceptions, belong 
+0 the macrodiagonal series. 


have: 
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kind mentioned (in a perfectly symmetrical crystal) would, so 
far as this half of the crystal goes, have the effect only of 
making it holohedral, giving no re-entrant angles; but, in case 
of any irregularity, it might give, as here, a re-entrant angle in 
the planes which are hemihedral in their occurrence. 

The measurement of the supplement re-entrant angles here 
observed gave for m? ~m*, 10° 88’ and 10° 40’; required 10° 39’. 

A noteworthy fact in the crystal is the occurrence of the prism 
o (’-2 =210), the first time that any of the vertical prisms has 
been observed in the 2d type of either humite or chondrodite. 
It lies in both the zones e*(201), n2(221), and e#(221), n?(221) 
which answers sufficiently to determine what it is; and the 
result thus obtained is fully sustained by good measurements, 
This plane is distinctly present on one side only of B; on the 
other side its presence is barely indicated. Its place here is 
taken by a well polished and conspicuous plane 9, which is 
another striking instance of the peculiar nature of this species, 
The index was calculated for each pair of measurements 38° 
14’, 39° 24’ on e?(201 and 207) and 4° 31, 6° 31 on m?(641 
and 641), and the results obtained were identical. From the 
first pair of measured angles ’~ B was found to be 84° 30}, 
and from the second #, B=84° 31’ (required 34° 32’ 38”). 
The index obtained was 60-22 or 60:38:71, and, abnormal as it 
certainly is, it expresses the exact position of the plane. 

An interesting crystal is shown in fig. 4. It is conspicu- 
ously hemimorphic, as far as the form goes. It is large, and 
admits only of approximate measurements; but there is no 
doubt that the planes as given have been determined correctly. 
It is altogether probable that a revolution parallel to the basal 
plane would form an ample explanation of what is observed. 

Chemical composition.—I am glad to be able to add here the 
results of a chemical examination of the chondrodite of the 2d 
type from this locality, by Mr. G. W. Hawes of the Sheffield 
Scientific School. 

The material analyzed by Mr. Hawes consisted of fragments 
of crystals of the 2d type, selected with great care to avoid the 
presence of any altered material. It had a deep garnet-red 
color and a brilliant vitreous luster. Its specific gravity, as de- 
termined by Mr. Hawes, was 3:22. T'wo analyses gave: 

Analysis I. Analysis II. 
Silica 34°05 
Magnesia ‘ 53°72 
Ferrous oxide 7°28 
Alumina “41 
Fluorine . 3°88 


99°34 
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Following the view of Rammelsberg (that, in consequence 
of the unavoidable loss in the course of the analysis, the higher 
value of each constituent comes nearest to the truth,) Mr. 
Hawes’s analysis becomes as follows. For comparison the re- 
sults obtained by vom Rath for 2d type crystals from Vesuvius 
and from Sweden are added. 


CHONDRODITE. HUMITE.” 
Brewster, N. Y., Hawes. Sweden, v. Rath. Vesuvius, v. Rath. 
Silica 44° 33°96 34°02 
Magnesia 3° 53°51 
Ferrous oxide . 6°83 
Alumina 0°72 
Fluorine 4 4:24 


Silicon 
Magnesium 
Iron 
Aluminum 
Fluorine 
Oxygen 


Transforming the iron into an equivalent of magnesium, as also 
the alumina (2Al1=3Mg), Mr. Hawes obtains further: 


Silicon 15-91, Magnesium 35:00, Fluorine 4:14, Oxygen 39°78. 


From these values a formula is deduced, which is essentially 
that of the Swedish mineral according to v. Rath, 


It would have been extremely interesting to have added 
analyses also of crystals of the lst and 3d types; but, as will be 
apparent from what follows, the material was not to be obtained. 

In completing the description of this variety of the mineral, 
it may be repeated that it occurs usually in narrow veins, and 
when free from alteration has uniformly a deep garnet-red color. 
A cleavage such as exists in humite (parallel to the basal plane), 
and has been observed by Kokscharow on chondrodite from 
Pargas, could in no case be discovered. The fracture is always 
conchoidal. 


2. Description of Crystals of Type ILI. 
The crystals of the 8d type are exceedingly rare, three or four 
specimens being all that have thus far been found, and from 


these only two individual crystals could be obtained which 
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99°72 99°26 98°76 

15°91 15°85 15°88 
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5°66 5°31 1°38 
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allowed of measurement. Fortunately these two crystals are 
very satisfactory, being small and brilliant, and establish the fact 
as well as hundreds could do. Figures 11 and 12 show one of 
the crystals, and figure 13 the other. The appearance of the 
first crystal is best shown in the second of these figures. As 
will be seen, the planes are the same as in humite, and they 
are for the most part hemihedral and situated in the same way. 
No brachydomes are visible, the edge being rounded and rough. 


TaBLe V.* 
Chondrodite. Humite. 
A= 0 (001). v. Rath. 
Cale. Meas.(XX). Meas.(XXT)} Calculated. 
“|4-7| 041 |100° 1” 7” | 
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O11 [125 14 49 125 15 18 
2 
023 |136 40 4 | 136 40 34) 
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8 al © ° ° | 
2811 |131 25 57 131° 467| 131° 241/131 24 49 | 
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8 11] 44 
6 
285 [111 51 38 iin 4g |112 0/111 50 50 
(103 32 4] 103 41/103 38 |103 31 33 
3 94 31 
p*|8-2| 281 | 94 35 15 |} 34 1g | 94 48| 94 35 4 
447 [132 17 48 132 16 |132 16 43 
= 445 |123 1 8 122 32/123 0 8 
443 18 7 111 65/111 17 23 
“lyt| 4 | 441 | 97 24 20 97 29|97 24 3 


The second crystal is of very different form, and was imbedded 
in brucite, and eutirely free in it. It was perfectly formed on 
all sides, being almost as perfect as the drawing, with the excep- 
tion, however, of the acute (brachydiagonal) edge, which was 
mostly broken. When only the upper part of the crystal is 


*Tabie XII of the memoir. Other angles of these crystals are given in 
Table XIII. 
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considered, it will be seen that the hemihedrism is like that in 
the other case, except that »* is holohedral. For macrodomes 
there are 2'(3-7=0238), i#(1-7=011), 23(2-7=021), 2*(4-7=041) ; 
the last has not been observed on humite. On measuring the 
planes below, it was found that they were not distributed as was 
expected in accordance with the monoclinic character of the 
crystal; instead, either extremity of the brachydiagonal axis 
was differently developed. There are present also at one ex- 
tremity +¢'(}-7=407), though the plane could be only approxi- 
mately measured. This is probably also to be explained as 
having resulted from a revolution parallel to the basal plane. 
The crystal was very small and not at all adapted to ex- 
periments having in view the discovery of any proper hemi- 
morphic development. Some of the angles measured on both 
these crystals are contained in the preceding table. 

Unfortunately the inclination to Con no one of the pyrami- 
dal planes could be measured with perfect accuracy ; the meas- 
urements are good, yet not entirely trustworthy. These planes, 
though brilliant, are uniformly fractured in the manner already 
explained, and this made all the angles a little uncertain. 
The calculated angles as given have as their basis the prismatic 
angle I, J=94° 44’ 14”, and the macrodome angle CA 1? =144° 
45’ 11”, following the analogy of humite in which the vertical 
axes of types II and III have the ratio 10 to 9. 

The corresponding parameters are : 


a (vert.)=1°41512; 6=1; c=1-08630. 


Very little further can be said in regard to the crystals of the 
8d type. Those observed had a somewhat different color from 
those of type II; that is, the color was more yellowish, less of 
a pure garnet-red—though this may be accidental. No analy- 
sis was possible of course. The method of occurrence was 
much like that of the brilliant crystals of the second type ; and 
the associated minerals were the same, with, probably as a later 
formation, brucite. 


8. Description of Crystals of Type I. 


The occurrence of large coarse ervstals of quite impure chon- 
drodite, imbedded in the massive material, has already been de- 
scribed. These belong, at least in part, to the first of Scacchi’s 
types. As has been remarked, the crystals of this character do 
not often admit of exact determination, but in two cases they 
were so good as to allow of their crystallographic relations be- 
ing accurately made out. The accompanying wood-cuts, figures 
22 and 23, give faithful representations of their appearance and 
size. It will be seen that they are both quite imperfect, and 
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it was on this account that no attempt was made to make a 
symmetrical drawing of either of them. 


R? on R? (behind) gave measurements varying, in a series of 
trials, from 78° to 79°: required 79° 4’. 


R* on R® (behind) gave 624°, required 63° 1’. 
on (behind) gave 72, required 71 174. 
R* on & (behind) gave 72, required 71 173. 


These angles on both crystals were identical within the 
allowed error of observation (say 30’). The above are the 
best angles afforded by any of the planes. 

These angles can be referred only to the Ist type of humite. 
Decisive proof that this is right is found in the fact that both 
crystals are holohedral, the planes on both sides being identical, 
with the exception of #'. 

The measured angles of Con #5, right and left, were iden- 
tical, though not obtainable with exactness; the measurements 
gave 1524°-154°: this is also true for Con F°, right and left, 
=1403°-1424°. 

The following table includes the most important angles for 
the occurring planes, calculated from the fundamental form of 
the second type on the assumption that the lateral axes are 
equal and the vertical axes have the ratio of 14:15. The 
measured angles are also added, though only approximate ; in 
the form given they were obtained immediately from the meas- 
urements over the top of the crystals (see above). 

The two crystals described are the only ones which could be 
positively identified. It is very probable, however, that of 
those found others also belong here, as they have rauch the 
same appearance and habit. These crystals are all considera- 
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bly altered, being generally soft enough to be cut with a knife, 
and for this reason a chemical analysis would be of little value. 


Tas_e VIL* 
Chondrodite. Humite. 


C=i-1(010).| A= 0 (001). v. Rath. 
Calculated. | Meas. Cale. Calculated. 


145° 43’ 44” 124° 16’ 16”/124° 16’ 45” 
138 38 38 


57 |135° 53 135 


38 |1293 32 129 


10 |1213 45 121 
34 25 112 


49 39 30 /101 


The color of the crystals is gray to grayish-yellow, and the 
material of which they are composed is never pure, and often 
quite heterogeneous. 


4, On the Optical Properties of Chondrodite. 


In the preceding pages the question of the orthorhombic or 
clinorhombie crystallization of the chondrodite has not been 
discussed. In fact, nothing was detected by the measurements 
sustaining any other conclusion than that of Scacchi and vom 
Rath, that the crystals were fundamentally orthometric. Still 
the hemihedral character of the second and third types seem to 
point to a clinometric iorm, and this is apparently supported 
by the optical characters obtained. The material available for 
optical investigations was very scanty, and, with the exception 
of one crystal, poorly adapted for the purpose. 

The crystal referred to was, properly, but the fragment of 
what was originally a specimen of aes Ale size and beauty ; 
when unbroken it must have been nearly an inch in length. 
In the condition in which it was found it showed only the 
brachydomes e' and e?, with the pyramids «', x?, and m?; it 
had the deep garnet-red color of crystals of the second type, 
and with the exception of the universally present fractures was 
perfectly clear transparent. 


* Table XIV of the Memoir. 
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Guided by the observations on the optical properties of hu- 
mite made by Descloizaux and given in his Mineralogy (p. 14), 
a section was cut from the crystal described parallel to C, i. e., 
perpendicular to the brachydomes present. The examination 
of this section showed: Ist, that the acute bisectrix is normal 
to C (i-7, 010); 2d, that this bisectrix is positive; 3d, that the 
optic-axial angle is large, the axes being seen only when oil is 
used; but 4th, that the axes do not lie in the basal plane, but in 
a plane making an angle of about 154° with it. This last point 
was so unexpected and anomalous that every effort was made 
to explain the measurements in some other way, but with no 
success. By means of a stauroscope, made by Fuess in Berlin 
after the excellent pattern of Groth, the position of the two 
axes of polarization, as referred to e', and also to e? in plane C, 
were carefully determined. ‘The measurements were repeated 
twenty times, the error arising from an imperfect adjustment of 
the Nicols being eliminated in the usual manner. The result 
was as follows: 

Supplement angle made by the plane of the axes— 


with e' (3-4=203), 18° 9’; hence with the basal plane, (, 25° 50’. 
with (2-201), 45° 9’; “ «“ C, 25° 46’. 


In order to confirm these results, other crystals were sought, 
which would admit of like determinations. None could be 
found which would serve for measuring tlie axial angle; but 
two small ones, on which the plane C was naturally developed, 
proved to be clear enough to allow of measurements with the 
stauroscope. ‘The first alone gave accurate results; on it the 
angle of the same plane with e%(2-7=205) was determined with 
equal care. The results were: 


4° 55’ for the angle with e*; and hence 25°59’ with C. 


The agreement with the angles given above is as close as 
could be desired. In the other case, the rather rare plane 
B(i-i=100) was present; the crystal was minute, however, and 
the determination only approximate. It was found that the 
normal to the axial plane made with Ban angle of 65°-70°, 
and hence with the normal to the basal plane 20°-25°. 

With so ample confirmation the point made cannot be even 
questioned, and it remains to reconcile it with the crystallo- 
graphic properties of the species. It will be seen at once that 
the position of the optic axes is totally at variance with the 
accepted orthorhombic character of the crystals ; but it conforms 
to the rule of monoclinic crystals, as one axis of polarization is 
normal to the plane of symmetry C, and the others lie in it, or 
in other words, the optic-axes lie in a plane perpendicular to 
the axis of symmetry. The angles measured and calculated, 
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given in the various tables, show that the variation from the 
rectangular type, if it really exist, must be very slight, as the 
agreement between the angles measured and those calculated 
on the assumed prismatic basis is very close—it being remarked 
that some considerable variation in the angles given in the 
tables are simply explained by the imperfection of the crystals. 

Note the angles measured for m? Am? on the twin crystals de- 
scribed on page 96. It was not to be expected that the varia- 
tion i2 the optical character of the crystals would be so decided 
in view of the slight divergence which is possible in the erys- 
talline form. I reserve for the future the careful revision of 
the angles of this species, when I shall hope to be able to com- 
mand a more abundant supply of satisfactory material. It may 
be added that the hemihedral character of the second and 
third types of humite long ago suggested the idea that they 
were oblique in form ; but all the ‘erystallographic investiga- 
tions thus far have seemed to deny this. In the Mineralogy of 
Brook and Miller, the form is made oblique, but this seems to 
be due to a misunderstanding of the planes occurring on the 
crystals. 

The axes, as already mentioned, do not appear distinctly ex- 
cept in oil; in the first mentioned section they admitted of 
good measurements. The mean of thirty determinations of 
the angle for red rays gave— 


2 Ha=88° 48’: the extremes being 88° 36’ and 89° 0’. 


With a yellow light (sodium) the angle was essentially the 
same, but the mean was 10’ or 15’ smaller, which would ‘indi- 
cate that the dispersion is p>v, but the matter cannot be con- 
sidered to be beyond doubt. 

The index of refraction of the oil employed, as determined 
by Professor Wright and myself, was 1°466. 


In conclusion, I have to express my very great obligations 
to Prof. Allen for his kindness in giving me free use of all the 
specimens in his valuable cabinet. Both of the crystals of the 
third type, as well as several others mentioned, came from his 
collection; in fact it was Prof. Allen who first made known 
the special interest connected with the locality. To Mr. Cos- 
griff, the superintendent of the Tilly-Foster Iron Mine, I am 
also much indebted for his uniform kindness and courtesy to 
me at the several occasions when I have visited the mine, and 
also for the gift of several fine specimens. 
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Art. XVIa.— On an easy method of producing Di- and Trinitro- 
phenetol ; by PETER TOWNSEND AUSTEN. 


THE usual way of producing these nitrophenetols is either 
by digestion of ethyl iodide with sodium di- or trinitro- 
wm 08 in a closed tube,* or by direct nitrizing of the 
phenetol.t The following procedure will be found more satis- 
factory. 

Di- or trinitrochlorbenzol is dissolved in absolute alcohol 
and about twice the calculated amount of sodium necessary for 
the reaction, 


+NaCl 


gradually added insmall pieces. The liquid becomes deep red, 
and under violent evolution of hydrogen finally boils from the 
heat of the reaction, while a brown crystalline precipitate sep- 
arates. After solution of the sodium, water is added and the 
liquid then acidified with hydrochloric acid. After filtering and 
washing with water, the nitrophenetol may be obtained per- 
fectly pure by treatment with animal charcoal and recrystalli- 
zation from boiling absolute alcohol. The purity of tne di- 
and trinitrophenetol thus obtained was established by fusing 
point and analysis. 

It is very striking in this case that the nitro-groups are not 
reduced by the violent evolution of hydrogen, or that they are 
not azoxized by the hot alcoholic alkaline solution. 

Mononitrochlor-benzol treated in this manner yielded only 
the known dichlorazoxybenzol.{ From higher alcohols with 
which the hydrogen evolution was not so violent, dinitrobrom- 
benzol gave no satisfactory results, black slimy bodies, appar- 
ently — of a partial reduction being all] that I obtained. 
With benzylalcohol I obtained also no dinitrophenolbenzylester, 


but a yellow substance separating from a boiling alcoholic solu- 
tion as an oil, and slowly solidifying to an impertectly crystalline 
mass. I have not yet been able to obtain a sufficient amount 
for a thorough examination, but from a preliminary analysis it 
appears to be a dinitrodibromazox ybenzol. 

Royal Laboratory of Berlin, May 10th, 1875. 


* Korner, unpublished research; Kekule’s Org. Chem., iii, 77. 
¢ Cahours, Ann. Chem. Pharm., lxxiv, 299; lxix, 236. 
¢ Hermann, Deutschen chem. Ges., 1872, 910. 
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Art. XVIL—On a fetal Manatee and Cetacean, with remarks 
upon the affinities and ancestry of the Sirenia ;* by Prof. Burt 
G. WILDER, of Cornell University. 


A fetal Manatee.—The foetal Manatee here described was 
obtained by Professor James Ortont at Pebos,t Peru, upon the 
Maraifion, a tributary of the Amazonas. 

Detailed measurements are reserved for a more extended 
article, but the following will be found useful. 


Present weight, 
Original weight (estimated by comparison with a fetal pig 
of nearly the same size, preserved in spirit), 


Present apparent length. vertex to root of tail, (2°3 inches) 
Original apparent length (estimated as above), (2°6 inches) 
Tip of muzzle to ear 

Ear to point opposite anus.-.-...-....-.------------- 
Point opposite anus to tip of 
Real length, as if extended, (3°7 inches) .-...---.------ 
Tip of muzzle to depression between eyes 

Between eyes to vertex 

Total length of head 

Greatest width of tail............----. 


It is not very easy to state the dimensions of this fcetal 
manatee so as to permit accurate comparison with other foetal or 
adult individuals. This is owing less to the distortion of the 
trunk by lateral pressure in packing for transportation, than to 
the non-conformity of the axes of head, trunk and tail, which, 
in the adult, nearly coincide.| 

With adult animals a common measurement is from “‘ tip-to- 
tip;” from the muzzle to the end of the tail. It is evidently 
inappropriate to measure directly between these points in this 
or any other young foetus ; and almost equally so to follow the 


* Abstract of portions of a communication to the Boston Society of Natural His- 
tory, April 7th, 1875. 

+ Knowing me to be engaged in the dissection of a foetal dugong (24 feet long, 
obtained through Prof. H. A. Ward of Rochester), Prof. Orton very generously 
transferred the little manatee to the Cornell University. 

¢ Murray (3, 302) states that this species “ascends the rivers Orinoko and Ama- 
zon for great distances.” Upon Map LI the coloring indicates a westward limit in 
Brazil at about 65° west longitude. The locality above named is about 72° west 
longitude and 3° south latitude. 

The first number of references indicates the number of the work in the list at 
the end of this paper; the last the number of the page; the middle one, when 
it occurs. the volume. 

| More desirable than even the adoption of a simple (metric) system of weights and 
measures is the acceptance of a uniform method of weighing and measuring animals 
and their organs. The aphorism that “ figures do not lie” is nowhere less true 
than in zodlogy. 


Meter. 
020 
037 
‘085 
‘O11 
015 
*026 
‘O11 
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outer curves of the head, trunk and tail. But while we may 
fee] sure that the truth lies between these two extremes, it is 
not easy to decide upon the points which should be traversed by 
a straight line representing the total length. The measurements 
here given may therefore be regarded as only approximately 
true to nature. 

The head is sharply bent upon the chest. The armi 
(anterior limbs) are likewise pressed flat upon the chest, the 
left manus overlapping the right. (In the photograph the 
manus is represented as projecting forward). The tail forms 
nearly a right angle with the trunk. Upon its ventral border 
near the tip is a minute median papilla, which does not appear 
to have been observed in larger specimens; but there is no trace 
of the notch or depression described by Dr. Murie in both of his 
specimens (1, 128); neither does there appear the raised border 
described by the same author (1, 138). 

The ubdomen is closed but the umbilicus is large, ‘00+ in 
diameter. The umbilical cord is not present, but there projects 
a loop of intestine about ‘040 long, together with a delicate 
membraneous tube which is apparently connected with the in- 
testine and is probably the remains of the yolk sack. (This 
will be fully described when the dissection is made). 

The clitoris is large, 003,2 in length. By its caudal deflec- 
tion it covers the genital and anal orifices. 

The brain was softened and its parts hardly distinguishable. 
It will be described hereafter. (The photograph was taken 
after its removal by a longitudinal incision). The extent of the 
cavity is approximately indicated by the dotted line. 

There is no external ear, and the orifice of the auditory mea- 
tus is a minute round hole* with wrinkled borders as in the 
adult. A pigmentary deposit in the surrounding skin is all 
that can be seen by the unaided eye. The skull is prominent 
at this point, as shown in fig. 4. 

The upper and lower eyelids are separated by an elliptical 
opening, the long axis of which is oblique to that of the head. 
Its length is is 001,2. The third eyelid, if it exists, does not 
appear. By blowing between the lids there is revealed a space 
surrounding the orifice about ‘004 inch diameter; how far this 
represents the size of the globe can only be known by dissec- 
tion. 

The nostrils have the same form as in the adult, but owing 
to the squareness of the muzzle, they do not appear upon a front 
view. 

*At the time this communication was made the writer thought he had found an 
anteverted triangular pinna. It proves to exist upon only one side, and has proba- 


bly been produced artificially. Its position is just behind that of the meatus, and 
it closely resembles the early stage of the pinna in swine. 
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A fetal Cetacean.—Fig. 6 represents, of natural size, a foetal 
cetacean kindly loaned by Mr. Alex. Agassiz, Curator of the 
Museum of Comparative Zodlogy. 

The specimen is labelled Zaleahuano, Chili, and was given to 
the late Prof. Agassiz upon the Hassler expedition. The donor, 
an old whaler, said it was from the “ Hump-back whale,” 
(Megaptera). But, aside from its small size, the blow-hole is a 
single transverse aperture as in Delphinide ; so that unless we 
assume that a transformation could occur so as to divide this 
into two holes, longitudinally or obliquely placed, we must re- 
gard it as the embryo of a porpoise or dolphin. 
Meter. 
Length from vertex to root of tail opposite anus, (2°3 inches) ‘055 
Tip of muzzle to supposed location of auditory meatus ‘ 
Auditory meatus to opposite anus 
Opposite anus to tip of tail... 

Real length as if extended (2°9 inches) 


The smallest cetacean foetus of which I have found record 
(Gervais, 4,323, pl. xv1t) was 102 (about four inches) long; it 
is assigned to the common dolphin, Delphinus delphis. The 
general aspect is similar in the two, but Gervais’ figure has the 
upper and lower jaw of equal length, while in the specimen 
here figured the lower projects about ‘001 beyond the upper. 

The blow-hole is a transverse aperture ‘004 long. _ Its lips are 
rounded and tumid, and the posterior has a distinct hinder 
border. The eyelids are closed. 

The tail is narrow and lancet-shaped, with no trace of a 
terminal notch No trace of dorsal fin is apparent, but as the 
cuticle of the back is somewhat abraded by friction during 
transportation, it is not impossible that a rudimentary fin ex- 
isted as in Gervais’ specimen. The vertical crest, mentioned 
by Wyman (6), exists above and below the tail. 

Existing views respecting the affinities of the Sirenia.—At the 
present day no zodlogist follows Rondeletius (7) in enumerating 
the manatee and dugong with the fishes, and very few adopt 
Cuvier’s arrangement of them as ‘‘ Herbivorous Cetacea.” 

Yet the hiatus between the Ungulata and the adult manatee 
and dugong is so great as to lead to the general recognition of 
the latter as a distinct order, Sirenia (Brandt, 2 fere ; Murray, 
8, 196; Owen, 12, ii, 281; Huxley, 13, 887); and three recent 
authors, by a kind of taxonomic reversion, seem to be again 
forcibly impressed with the striking outward resemblances of 
the adult Sirenia to the Cetacea. The late compiler of the 
Catalogue of Seals and Whales in the British Museum includes 
the manatee and dugong among the Cetacea; Gray, 15, 62. 
Heckel (14,545, 556) recognizes their affinities with the 
Ungulata, but makes the Cetacea the descendants of the Sirenia. 
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The most recent writer concludes an able anatomical descrip- 
tion of the manatee with a diagram, in which equal weight 
seems given to the cetacean and ungulate relations of the 
Sirenia (Murie 1, 190). 

Dr. Murie continues as follows: ‘“ Is it (the manatee) a retro- 
grade, dwarfed or undeveloped Elephant? a ‘true embryonic 
type of Pachyderms,’ as the elder Agassiz puts it (9). Is it a 
partially converted Cetos? Is it the reflex of unknown and 
antedated swarms of mammals of intermediate organization 
which would fill up the chasms of structural differentiation, 
yielding lines of demarcation to modern systematists? Such 
interrogations, to be answered satisfactorily, require a more 
comprehensive knowledge of the embryology of Pachyderms 
and Cetacea, a far greater acquaintance with allied fossil forms, 
a better appreciation of what constitute transitional links, and 
a further profound investigation into the principles of the doc- 
trine of evolution.” 

It will be noted that, although Dr. Murie uses the word retro- 
grade in his general query respecting the affinities, the idea is 
not distinctly enunciated. For while embryo Pachyderms and 
Cetacea are mentioned as likely to throw light upon the 
problem, those of Sirenia are not alluded to. This is not so 
strange in view of the fact that the smallest foetus then known 
(Daubenton, 22) was about ten inches long (‘254) and already 
unmistakably a manatee. 

Affinities of the Sirenvia.—The likeness of the foetal manatee’s 
head to that of some ungulate quadruped is as obvious as is its 
unlikeness to the head of the foetal cetacean. The following 
considerations seem to warrant our attaching more importance 
to these resemblances than to those features of the trunk and 
limbs which, in the adult forms, seem to separate the Sirenia 
from the Ungulata and to unite them with the Cetacea. “In 
the eyes of most naturalists, the structure of the embryo 
is even more important for classification than that of the adult. 
In two or more groups of animals, however much they differ 
from each other in structure and habits, if they pass through 
closely similar embryonic stages, we may feel assured that they 
are all descended from one parent-form and are therefore 
closely related.” (Darwin, 24, 403). 

It is to be borne in mind that resemblances may be of two kinds. 
1. Those features which are common to the earlier stages of de- 
velopment with all members of larger groups. 2. Those which 
are peculiar to smaller groups. The former are relatively nega- 
tive ; the latter, relatively positive. 

In the case of the manatee the large tail, the absence of 
hinder limbs, the pinniform manus, the flexion of the head 
upon the chest, and the absence of external ear; these charac- 
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terize a certain stage with all mammalian embryos, and have 
merely a general significance as indicating a remote common 
or similar origin within the mammalian class. Nor does the 
resemblance they may involve with the Cetacea require us to 
regard the latter as nearly related to the Sirenia. 

But all mammalian embryos have, in the earlier stages, a high 
and rounded head with a short facial region. With an “em- 
bryonic type” like the Sirenia we should expect to find in the 
embryo an especially high and rounded head and a short face. 
Whereas the Preight of the head is by no means excessive, and 
the facial region is greatly prolonged. Now this is what exists 
in the adult pig, horse, and hippopotamus. 

Among human beings, likeness to relatives and to ancestors, 
more or less remote, 1s usually recognized in the form of the 
head, the shape or expression of the features. The same value 
can be attached to resemblances among animals only in so far 
as there is community of structure underlying the external re- 
semblance. 

It is admitted by nearly all that the anatomical resemblances 
upon which affinities are recognized are much greater between 
the Sirenia and certain Ungulata than between either of these 
groups and the Cetacea. 

There would seem to be reason, therefore, for attaching very 
considerable taxonomic value to the fact that the head and face 
of this foetal manatee resemble not those of cetaceans, but those 
of certain Ungulata; notably hippopotamus, pig and horse. 

Probable ancestors of the Sirenia.—In the discussion of this 
question several matters must be considered. 

1. Few now dissent from the doctrine of Darwin, that “ de- 
scent is the hidden bond of connection which naturalists have 
been seeking under the term of the natural systems.” (24, 403.) 

By all zoologists the Sirenia are regarded as an inferior type, 
whether as an order among Mammals, or a sub-order or family 
of the Ungulata in general, or of the more restricted groups 
Pachyderms or Perissodactyla.* 

The group is well named by Dana ‘“Urosthenic aquatic Her- 
bivores ;” (21, 160); and it is a source of gratification to all 
that that eminent naturalist now admits that the terms above 
used, with others introduced in his works, may have an actual 
in op of a purely ideal signification. 

t is an almost universally accepted rule that the earlier 
stages of animals resemble the permanent conditions of lower 
forms. This is stated by Dana as follows: ‘“ As a species in 
development passes through successive stages of progress, rela- 
tive grade in inferior species may often be determined by com- 


*I use these terms for convenience and not because I regard them as express- 
ing natural relations. 
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paring their structure with these embryonic stages. * * * As 
the young of the frog (tadpole) las the tail and form of a sala- 
mandrian, therefore the salamanders are higher than the frogs,” 
(20, 592.) 

In accordance with the above rule, and upon the hypothesis 
of evolution, we should expect the embryo hippopotamus to 
resemble a manatee, and the embryo manatee to look “ very 
like a whale.” But since the young manatee has a head like 
an adult hippopotamus, we must either reverse the usual opin- 
ion as to the relative rank of the aquatic and terrestrial Ungu- 
lates, or qualify the rule above stated so as to meet the present 
case. 

This apparent discrepancy between generally accepted views 
as to the coincidence between rank and stages of devel- 
opment seems to be accounted for by the doctrine of Retro- 
grade metamorphosis, alluded to by Darwin (24) and Hyatt 
(26) and perhaps by other authors. 

The following passages from the “Origin of Species” are 
especially applicable. 

“The embryo in the course of its development generally 
rises in organization ; I use this expression, though I am aware 
that it is hardly possible to detine clearly what is meant by the 
organization being higher or lower. But no one probably will 
dispute that the butterfly is higher than the caterpillar. In 
some cases, however, the maturer animal must be considered 
as lower in the scale than the larva, as with certain parasitic 
crustaceans.” (24, 396.) 

“Recent forms are generally looked upon as being on the 
whole higher in the scale of organization than ancient forms ; 
* * * this fact is compatible with some forms having retro- 
graded in organization, by having become at the last stage of de- 
scent better fitted for changed and degraded habits of life.” 
(24, 426, also 402 and 397.) 

“Slight variations generally appear at a not very early 
period of life and are inherited at a corresponding not early 
period.” (24, 399 and 816.) 

“ Whatever influence long-continued use or disuse may have 
had in modifying the parts of animals will chiefly or solely 
have affected them when mature * * * and the effect thus 

roduced will be transmitted to the offspring at a correspond- 
ing mature age.” (24, 401.) 

“This process, while it leaves the embryo almost unaltered, 
continually adds, in the course of successive generations, more 
and more difference to the adult. Thus the embryo comes to 
be left as a sort of picture, preserved by nature, of the ancient 
and less modified condition of the animals.” (24, 816 and 403.) 

In other words, the idea of evolution, whether of individuals 
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or groups, primarily involves an increase in complexity and an 
advance in rank; but it is perfectly compatible with a sub- 
sequent retrograde metamorphosis, more or less extensive ac- 
cording to the rank already attained. Using the terms in their 
literal rather than their usually accepted sense, evolution pri- 
marily involves ascent, but it is perfectly compatible with de- 
scent. 

Upon the derivative hypothesis all evidences of a parallelism 
or concomitancy between individual metamorphosis and the 
evolution of types toward a more perfect condition are equally 
cogent in favor of the conclusion that the retrograde metamor. 
phosis of an individual indicates that the group to which it be- 
longs is upon the downward rather than the upward path. 

Upon the hypothesis of evolution we may regard exceptions 
to the rule quoted from Dana as to the reseriblance between 
the earlier stages of higher forms and the permanent condition 
of lower, as strictly in accordance with the more universal 
law that the earlier stages of animals resemble their more or less 
remote ancestors ; if these are lower in rank, as is usually the 
case, then the commonly accepted rule will hold good; but 
if higher, as is here suggested of the Sireni:, then that rule would 
fail, while the more universal one would still be kept. 

The idea that existing Sirenia are the result of a retrograde 
evolution is supported by the very arguments which Brandt 
urges against the ordinary view of progressive development. 
He says: “To the supposition that Halitherium has given rise 
to the other and later genera are opposed many considerations. 
For the Halitheria, in addition to the well-developed pelvis 
provided with acetabula, had rudiments of hinder limbs (fe- 
morum), in which respect they approximated the more perfect 
animals more nearly than do the existing genera; while on the 
contrary, according to the theory, we should look for a perfec- 
tion of body gradually evolved and a more complex structure, 
in Halicore, Manatus and Rhytina, rather than in the Hali- 
theria.” (Brandt, 2870.) 

If Deinotherium* be regarded as a Sirenian with limbs yet 
more developed then in Halitherium, then the series is at least 
provisionally intelligible. 

Of course the above considerations in no way account for 
the prior existence of the hypothetical stem-form of quadrupeds 

*By Owen (12, ii, 282); Huxley (13, 431); Haeckel (14, 560); Brandt (2, 190); 
Gill (23, 90), the Deinotherium is regarded as a Proboscidian; but it is in- 
cluded among the Sirenia by De Blainville and St. Hilaire (Murray, 3, 198), Dana, 
20, Murray, 3, 190, and L. Agassiz. According to the placental classification of 
Huxley and Haeckel, the Proboscidia are in one great group Deciduata, while 
the Sirenia are in the other, but provisionally, since their placentation is not 


_—. It would seem that osteological comparisons are not as yet conclusive in 
case. 
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from which the Sirenia may be supposed to have retrograded. 
Neither do they preclude the idea that they and the other mam- 
mals may have been evolved from cetacean forms. 

But it must be admitted even by those who may not recog- 
nize the ungulate affinities of the Sirenia, that the comparison 
of these two embryos does not materially lessen the gap be- 
tween the Cetacea and the other Mammals, upon which Murray 
has so strongly insisted. 3, 55, 196 and 203.* 

As to the zoélogical status of the Sirenia, if the views above 
advanced are correct. there would seem to be no more ground 
for their removal from the Ungulata than for the separation of 
the Pinnipedia as an order apart from the Carnivora. Nor 
would the comparison be invalidated by the view that the seals 
may be upon the upward rather than the downward path. 

The limits of this preliminary paper will not allow the dis- 
cussion of the relations of the Sirenia with special ungulate 
families and genera, or of the relative position of the sirenian 
genera.t 

But there is one point of resemblance between the Sirenia and 
the Proboscidia upon which, it seems to me, undue stress is lia- 
ble to be placed, namely: that in both groups the mammary 
glands are pectoral or axillary, while in the hippopotamus they 
are inguinal. 

The consideration of the variations as to number and 
position of these organs in other groups shows, however, that 
in recent times they have never been regarded as of sufficient 
taxonomic value for the determination of ordinal or even 
family affinities. (For instances, see Owen, 12, iii, 775-730.) 

It may at first seem strange that there are no traces of hinder 
limbs in this foetus, and that the front limbs are not more like 
the legs of its supposed quadrupedal ancestors. 

It is by no means impossible that an embryo just forming 
would present rudimentary hinder limbs in accordance with the 
usual vertebrate type. 

As to the manus, it is to be borne in mind that the vast ma- 
jority of existing vertebrates t have anterior limbs which vary 
but slightly from the pad-like form which they present in the 
embryos, and which may be supposed to have prevailed in past 
times. The quadrupedal pattern is comparatively recent, and 
has affected so few mammals, especially such as may be 

* With the Cetacea it is said that “the apex of the heart is sometimes indented,” 
(Owen, 12, iii, 521). But we need further information upon this point and also 
respecting the statement of Gratiolet, (16,) that a like condition prevails in the 
new-born hippopotamus. 

+I am inclined to think that a careful study of embryos and brains will be more 
ec ad than even such exhaustive osteological comparisons as those of 

an 


¢ Nearly all fishes, many batrachians, some reptiles, all birds, and a very large 
number of mammals. 
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regarded as in the line of sirenian descent, that we may regard 
its influence as almost inappreciable as compared with the 
other. 

Further discussion of the subject is deferred until the foetal 
manatee has been dissected,* and until the writer is able to pre- 
pare a longer paper in which the various questions involved 
may be more fully presented. It is to be hoped that no oppor- 
tunity will be lost for securing still earlier sirenian embryos and 
for preserving the membranes. 


SUMMARY. 


1. The specimens here described are probably the smallest 
foetal sirenian and cetacean upon record; measuring, if ex- 
tended, ‘085 (3°7 inches), and 0°75 (2°9 inches), respectively. 

2. The head of the manatee is strongly flexed upon the 
chest, and the tail forms a right angle with the trunk. 

3. The general aspect of the head and face of the manatee is 
ungulate rather than cetacean. 

7. To this extent the embryo of a lower form resembles the 
adult of a higher. 

5. This, while contrary to the usually accepted rule, may be 
really an exemplification of a more comprehensive law ; namely, 
that the young of animals resemble ther ancestors. 

6. This retrograde metamorphosis of the manatee points to 
alike retrograde evolution of the Sirenia from prior ungulate 
forms. 

7. This idea is confirmed by what is known of the geological 
succession of sirenian forms. 

8. The determination of the affinities of the Sirenia, is likely 
to be accomplished by the study of brains and embryos rather 
than by minute osteological comparisons. 
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EXPLANATION OF FiGuRES.* 


Fig. 1.—Partly grown male Manatee, 7; of natural length. Reduced copy of 
Murie’s figure. The eye and ear appear as black spots; a, anus; I, M, A, the 
nails of the index, medius, and annularis digits. 

Fig. 2.—Fcetal Manatee, natural size. mn, nostril; a, ancon (elbow); c, carpus. 

Fig. 3.—Head of foetal Manatee, enlarged two diameters; the muzzle being raised 
a little so as to expose the lower lip. The dotted line indicates the extent of 
the cranial cavity. The external meatus is represented by a black spot. 

Fig. 4.—Head of foetal manatee, seen from above and in front; natural size. 

Fig. 5.—Tail of foetal Manatee, seen from the ventral side; natural size. cl, clitoris 
turned toward the right; v, generative opening; a, anus; cp, caudal papilla. 

Fig. 6.—Foetal cetacean, natural size. mn, nostril; uc, umbilicus; cl, clitoris; 4a, 
anus. The smaller figure represents the lance-shaped tail from the ventral 
surface. 

Fig. 7.—Head of foetal cetacean, natural size, from above; n, nostril. 


* The figures, excepting fig. 1, were drawn from nature and from photographs. 
and engraved by Mr. Philip Barnard. 
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Art. XVIIT.—On Tidal Waves and Currents along portions of 
the Atlantic Coast of the United States ;* by J. E. HILGArRp, 
Assistant in the Coast Survey, Washington, D. C. 


1. Movement or Tipat WaveEs. 


EARTHQUAKE waves originating with an impulse at one 
definite point, and propagated freely through the ocean in 
every direction with a velocity depending upon the square 
root of the depth of the sea, may serve as good illustrations of 
the manner in which tides are propagated through sounds, bays 
and rivers. The following table gives the rate of motion for 
different depths : 


Depth in feet 


“ 


The movement of the ocean designated by the name of tide- 
wave, does not partake of the nature of a wave in the common 
acceptation of the term, but is rather to be conceived as a gen- 
eral movement of the water toward a point under the attracting 
body, and again away from it. Its periodicity is strictly 
dependent upon that of the attracting body. The velocity of 
the movement is about 1,000 miles per hour on the equator; it 
extends to the bottom of the ocean, the depth of which is in- 
considerable compared with the radius of the earth. It 1s not 
attended by a sensible elevation of the water in mid-ocean ; 
and, in this respect, the characteristic of what we call a wave is 
absent. The movement may be likened to that of an impulse 
given to a very long rigid bar, as of iron. In this case, a sensi- 
ble time will be required for the transmission of the impulse 
from one end to the other, and during its transmission the par- 
ticles will successively approach to each other, by which an in- 
finitesimal elevation and subsidence, after the manner of a wave, 
will be produced. In the same way the transmission of the 
movement through the incompressible water of the sea, is at- 
tended with an infinitesimal elevation and recession; but 
when the movement reaches shallow water, in approaching the 
shores, the horizontal motion is partly translated into vertical 
motion upon the sloping bottom ; and it is thus that the tides 
attain sensible vertical height. Now, where a bay or indenta- 
tion of the coast presents itself, opening favorably to the tide- 


ate from a lecture by Mr. Hilgard before the American Institute, January 
27th, 1871. 
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wave thus developed, and decreases in width from its entrance 
toward its head, the tide rises higher from the mouth upward. 
This is due to the concentration of the wave by the approach 
of the shores, and to the gradual shoaling of the bottom. 

This effect is strikingly illustrated by a generalization of the 
heights of the tides on the Atlantic coast of the United States. 
That coast presents, in its general outline, three large bays: the 
Great Southern, from Cape Florida to Cape Hatteras; the Great 
Middle, from Cape Hatteras to Nantucket: and the Great 
Kastern, from Nantucket to Cape Sable, now known as the Gulf 
of Maine. It will be seen that the tide-wave arrives at about 
the same time at the headlands, Cape Florida, Cape Hatteras, 
Nantucket and Cape Sable, and that at those points the height 
is inconsiderable compared with the rise at the head of the sev- 
eral bays. Thus, at Cape Florida the mean rise and fall is only 
one and one-half of a foot; at Hatteras, but two feet; while at 
the intermediate entrance to Savannah it reaches seven feet, de- 
clining in height toward both capes. Again, at the head of the 
Middle bay, in New York harbor, it reaches five feet, while 
on the southeast side of Nantucket Island it is little over one 
foot. The configuration of the Eastern bay is less regular, and 
the correspondence of heights is not so obvious. The recess of 
Massachusetts bay is well marked, the increase in height reach- 
ing ten feet at Boston and Plymouth. Rolling on eastward 
along the coast of Maine it constantly increases. But the most 
striking effect of the convergence of shores is exhibited in the 
bay of Fundy. AtSt. Johns the mean height of the tide is nine- 
teen feet, and at Sackville, in Cumberland Basin, thirty-six feet, 
attaining to fifty feet and more at spring-tides. 

When the wave leaves the open sea its front slope and rear 
slope are equal in length and similar in form, but as it ad- 
vances into a narrow channel, bay or river, its front slope be- 
comes short and steep, and its rear slope becomes long and less 
inclined. Hence arises the fact that at a station near the sea the 
time occupied by the rise is equal to that occupied by the 
descent; but at a station more removed from the sea the rise 
occupies a shorter time than the descent. Thus, in Delaware 
bay and river, we have the following relations of the duration 
and height of rise and fall. 


| Mean rise|Luni-tida | MEAN DURATION OF 


| and fall. | interval. ‘Flood ti de. Ebb tide. 


h. m. 


Delaware breakwater | 613 
Egg Island light 5°56 
Newcastle 5:24 

4°52 


| Feet. | hm. } h. m. 
| 

| 630 

3 

7°34 
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An examination of this table will show, besides the marked 
increase in the height of the tide due to the contraction of the 
shores from the capes up to Newcastle, a subsequent loss from 
friction in a narrow channel of nearly uniform character, and 
correspondingly a rapid propagation of the tide-wave through 
the deep water of the bay, and a comparatively slow movement 
along the narrow channel of the river. At the mouth of the 
bay the duration of the flood tide is equal to that of the ebb, 
while at Philadelphia it is less by two hours ao minutes. 
When the tide is very large compared with the depth of water, 
this inequality becomes very great; thus, in the Severn river 
at Newnham, above Bristol, England, the whole rise of eighteen 
feet takes place in one and a kalf hours, while the fall occupies 
ten hours. 


2. Tipat CURRENTS. 


The agency of tidal currents in producing changes in the 
entrances of bays and harbors, is a subject of the first import- 
ance to commerce and navigation, and has received full atten- 
tion in the prosecution of the American Coast Survey. The 
laws according to which the changes takes place require to be 
studied by long-continued observation, and when the change 
is for the worse, the means of counteracting it must be pointed 
out. 

Since on the average the same amount of water moves inward 
and outward with the flood and ebb tides, we might readily 
suppose that the same amount of material is transported either 
way, and that no important change would take place in the 
configuration of the fasion, But the operation of the flood 
stream is very different from that of the ebb stream. We have, 
as a general feature, an interior basin of some extent, commu- 
nicating with the sea by a comparatively narrow passage. 
The flood stream, therefore, ranning with considerable velocity 
through this channel, will, as it enters the basin, spread out 
and become slow, depositing the sand and mud it is charged 
with, and making extensive flats or shoals opposite the entrance. 
The ebb stream runs slowly over the flats from all directions 
toward the opening, without removing much of the deposit, 
and gradually concentrates in definite narrow channels, which 
it scoops out, and the depth of which will depend in a great 
degree on the proportion of the area of the basin to the outlet, 
or, in other terms, on the difference of level which will be 
reached during the ebb between the basin and the ocean, which 
determines the greatest velocity and transporting power reached 
by the ebb stream. 

On the bars of most of the sand-barred harbors on our south- 
ern coast, the place and direction of the channel are frequently 
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changed§ during violent storms, when the direction of. the 
waves happens to be oblique to that of the channel; or, when 
the sea runs directly,upon the channel, the depth of water 
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EFFECT OF SINKING STONE-FLEET ON CHARLESTON BAR. 
may be considerably diminished, for the time being, by the 


sand rolled up by the waves. But in all these cases it is 
found that the normal depth is speedily restored by the scour 
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of the ebb tide, which depends upon the unchanged factors of 
area and form of basin, height of tide, and character of the 
material forming the bar. 

Charleston bar.—An interesting instance of this maintenance 
of the depth of channels from a determinate tidal basin is fur- 
nished by the effects of the obstructions placed in the channel 
over Charleston bar during the war of the rebellion. On the 
accompanying diagram is seen the “stone fleet” sunk in the 
main channel, which at that time had twelve feet of water at 
low tide where the figure 7 indicates the present depth. There 
was, moreover, another channel making out more to the south- 
ward, with nine feet of water where the figure 3 indicates the 
present depth. The vessels were placed checkerwise in such a 
manner as to impede navigation while interfering least with the 
discharge of the water. The effect, nevertheless, was the forma- 
tion of a shoal in a short time, and the scouring out of two 
channels, one on each side of the obstructions, through which 
twelve and fourteen feet can now be carried at low water. The 
increased water-way thus given to the ebb tide caused it to 
abandon the old nine foot channel on the less direct course to 
deep water. We have here the total obstruction of a channel, 
which was of considerable importance to the southward trade, 
by new conditions introduced at a point four miles distant 
from where the effect was produced; and we are warned how 
carefully all the conditions of the hydraulic system of a harbor 
must be investigated before undertaking to make any change 
in its natural conditions, lest totally unlooked for results be 
produced at points not taken into consideration. 

New York Harbor and Long Island Sownd.—Approaching 
now more closely to the consideration of the tidal conditions in 
New York harbor, we will examine the progress of the tide- 
wave through Long Island Sound from the eastward to its 
meeting with that entering New York bay at Sandy Hook. 

We see from the following diagram that about seven and a half 
hours after the transit of the moon high water has advanced 
just within Block Island with an elevation of two feet, and, at 
the same time, has passed Sandy Hook with an elevation of four 
and a half feet. Traversing the sound at a rate indicated by 
the Roman figures, with increasing heights indicated by the 
Arabic numerals, it reaches Sands’ Point eleven and a half 
hours after the transit of the noon with a height of seven and 
seven-tenths feet. The observed time of transmission from the 
Race to Sands’ Point is two hours and one minute, and the 
time computed from the depths, according to the law developed 
by Airy, is two hours fourteen minutes; a very good approxi- 
mation when we consider the irregularities in the configuration 
of the Sound which could not be taken into account. Advane- 
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ing still farther, the height somewhat declines in consequence 
of the changes of direction in the channel and its shallowness. 


4 
(SANDY HOOK 


At Hell Gate this tide-wave is met by that which had entered 
at Sandy Hook, and had advanced more slowly owing to the 
narrowness and intricacies of the channel, especially in the East 
river. 

These two tides which meet and overlap each other at Hell 
Gate, differing from each other in times and heights, cause con- 
trasts of water elevations between the sound and harbor which 
call into existence the violent currents that traverse the East 
River. The conditions of the tidal circulation through Hell 
Gate are such that if there were a partition across it, the water 
would sometimes stand nearly five feet higher, and at other 
times five feet lower, on one side than on the other. In the 
actual case of the superposition or compounding of the two 
tides, the difference of level existing at any time, is, of course, 
much less, but the difference of one foot is often observed 
within the space of 100 feet in the most contracted portion of 
Hell Gate off Hallett’s Point. Referring, now, more particularly 
to the diagram representing New York bay and harbor (p. 125), 
it is important to observe that the entrance from Long Island 
Sound is a natural depression or arm of the sea which is not 
changed by the forces now in operation. The tidal currents 
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which flow through it do not change the channel, but are 
obliged to follow it in its tortuous course. The Sandy Hook 
entrance, on the contrary, is characterized by a cordon of sands 
extending from Sandy Hook to Coney Island, intersected by 
channels, which are maintained against the action of the sea, 
that tends to fill them up, by the scour of the ebbtide from the 
tidal basin of New York harbor. 

Unlike Hell Gate passage, where permanence is the leading 
characteristic, the bar and channels of Sandy Hook have under- 
gone continual changes within the brief period of our history. 
The advance of Sandy Hook upon the main ship channel] is 
among the notable and important instances of the effect of tidal 
currents. Within a century it has increased a mile and a 
quarter. In the place where the beacon on the end of the hook 
now stands there were forty feet of water fifteen years before it 
was built. The cause of this growth is a remarkable north- 
wardly current along both shores of the Hook, running both 
during the flood and the ebb tides with varying rates, and result- 
ing from those tides directly and indirectly. 

The best water over the bar is about two miles east of Sandy 
Hook light, in a direct line with the Swash channel, which is 
the second opening, shown on the sketch, above the Hook ; the 
shoal lying between the main or Hook channel and the Swash 
channel being known as Flynn’s knoll. The greatest depth 
over the bar is twenty-two feet at mean low water; and very 
nearly the same depth can now be carried through the Swash 
channel, which formerly was three feet shallower, but has 
deepened since the cross section between the Hook and Flynn’s 
knoll has been diminished by one-third its area by the growth 
of the Hook. This relative change in the capacity of the chan- 
nels has not, however, affected the depth on the outer bar, 
which, according to the principles above laid down, is depend- 
ent mainly upon the area of the tidal basin within. 

The depth of twenty-two feet at mean low water, which is 
now maintained at the entrance, through the sands constantly 
thrown up by the waves of the sea, may be considered as de- 
pending upon the following elements : 

Ist. The large basin between Sandy Hook and Staten Island, 
including Raritan bay, which furnishes more than one-half of 
the whole ebb scour. 

2d. What is called the Upper bay, including the Jersey flats 
and Newark bay. 

3d. The North river, perhaps as far as Dobb’s Ferry, main- 
taining the head of the ebb current, although not directly tak- 
ing part in the outflow ; and, 

4th. A portion of the Sound tide, which flows in through 
Hell Gate. 
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The proportion of the three first divisions in producing the 
depth of channel, may be approximately estimated by a com- 
parison of the areas and distances from the bar. In order to 
maintain the depth which we now have, it is important that the 
area of the tidal basin should not be encroached upon. In 
proportion as that is diminished the depth of the channels will 
decrease. 

The flats, just bare at low water, but covered at high tide, 
form as important a part as any other portion, for it is obvious 
that it is only the volume of water contained between the 
planes of low and high water, the “tide prism,” that does the 
work in scouring the channels. The water on the flats is 
especially useful by retarding the outflow, thus allowing a 
greater difference of level to be reached between the basin and 
the ocean. 

When we yield to the demands of commerce any portion of 
the tidal territory, to be used for its wharves and docks, we 
must do so with full cognizance of the sacrifice we are about to 
make in the depth of water over the bar; and in order to form 
any well-founded judgment in regard to the effect of such en- 
croachments, it is necessary to be in possession of the fullest 
knowledge of all the physical facts involved in the problem, 
and no measure of encroachment should be determined upon 
except in pursuance of the advice of scientific experts. 

A proposition, frequently mooted by men of enterprise, and 
resisted by those interested in the welfare of the city of New 
York, is the occupation of the Jersey flats, from Paulus Hook 
to Robbins Reef, for docks and wharves. Without expressing 
any opinion as to the relative value of the gain of accommoda- 
tion for shipping and the loss of depth in the channel, I ven- 
ture to say that the withdrawal of that area from the domain 
of the tide would occasion a loss of not less than one foot in 
the depth of the bar off Sandy Hook, and certainly not more 
than two feet. 

The part which the fourth division in our classification of the 
basin of New York, that of the East river and Hell Gate pas- 
sage, plays in the outflow of the ebb-tide through the Sandy 
Hook channels depends less upon the area involved than upon 
the difference in point of time and height of tide in Hell Gate 
already adverted to. The westerly current, usually called the 
ebb stream since it falls in with the ebb stream of New York 
harbor, taking place when the sound tide is highest, starts from 
a level of three and half feet higher than the easterly, and thus 
a much larger amount of water flows out through the Sandy 
Hook channels than through the narrows at Throg’s Neck. It 
is apparent, then, that this portion of the ebb stream re-enforc- 
ing as it does the ebb stream of the harbor proper, at the most 
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favorable times, performs a most important part in maintaining 
the channels through the Sandy Hook bar. It may be 
estimated that the closing of Hell Gate would cause the loss 
of certainly not less than three feet in the depth of those 
channels. 


ENTRANCE TO NEW YORK HARBOR. 


From what has been said with regard to the meeting of the 
tides in Hell Gate, it will be seen that the violent currents ex- 
perienced in that locality are due to causes beyond our control. 
The dangers to navigation arising from these currents, however, 
by their setting vessels upon the rocks and reefs, may, in a 
great measure be done away with by the removal of the ob- 
structions, in which work considerable progress has already been 
made. The removal of the reef at Hallett’s Point, the work 
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upon which is now in progress, will doubtless, in a great degree, 
do away with the eddies and under-currents prcduced by the 
sharp turn which the channel now takes at that point. It is 
not improbable that the successful removal of those obstructions 
will yet cause the sound entrance to be used in preference to the 
other by the fleets plying between European ports and the 
great commercial metropolis of America. 


Norse.—The lecturer desires to express his indebtedness to the discussions of 
tides and currents by Prof. A. D. Bache and H. Mitchell, published in the reports 
of the U. S. Coast Survey. 


ArT. XIX.—On some of the Ancient Glaciers of the Sierra 
Nevada ; by JosePH LECoNTE, Professor of Geology in the 
University of California. 


Last summer I had again an opportunity of examining the 
pai of some of the ancient glaciers of the Sierra. It will 

e remembered, by those interested in this subject, that two 
years ago I published a paper with the above title.* One of 
the grandest of the glaciers there mentioned was one which I 
called the Lake Valley Glacier. Taking its rise in snow fountains 
among the high peaks in the neighborhood of Silver Moun- 
tain, this great glacier flowed northward down Lake Valley, 
and, gathering tributaries from the summit ridges on either side 
of the valley, but especially from the higher western summits, 
it filled the basin of Lake Tahoe, forming a great “mer de 
glace,’ 50 miles long, 15 miles wide, and at least 2,000 feet 
deep, and finally escaped northeastward to the plains. The 
outlets of this great “mer de glace” are yet imperfectly known. 
A part of the ice certainly escaped by Truckee Cafion (the 
present outlet of the lake); a part probably went over the 
northeastern margin of the basin. My studies during the 
summer were confined to some of the larger tributaries of this 
great glacier. 

Truckee Cation and Donner Lake Giaciers.—I have said that 
one of the outlets of the great ‘‘mer de glace” was by the 
Truckee River Cafion. The stage road to Lake Tahoe runs in 
this caiion for fifteen miles. In most parts of the cafion the 
rocks are voleanic and crumbling, and therefore ill adapted 
to retain glacial marks; yet in some places where the rock 
is harder these marks are unmistakable. On my way to and 
from Lake Tahoe, I observed that the Truckee Cafion glacier 
was joined at the town of Truckee by a short but powerful 


* This Journal, III, v, 125. Proc. Acad. Sci. Oalif., 1v (part 5), 259. 
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tributary, which, taking its rise in an immense rocky amphi- 
theatre surrounding the head of Donner Lake, flowed east- 
ward. Donner Lake, which occupies the lower portion of this 
amphitheatre, was evidently formed by the down-flowing of 
the ice from the steep slopes of the upper portion near the 
summit. The stage road from Truckee to the summit runs 
along the base of a moraine close by the margin of the lake on 
one side, while on the other side, along the apparently almost 
perpendicular rocky face of the amphitheatre, 1,000 feet above 
the surface of the lake, the Central Pacific Railroad winds its 
fearful way to the same place. In the upper portion of this 
amphitheatre large patches of snow still remain unmelted 
during the summer. 

My examination of these two glaciers, however, was very 
cursory. I hasten on, therefore, to others which I traced more 
carefully. 

As already stated in my former paper, Lake Tahoe lies 
countersunk on the very top of the Sierra. This great range 
is here divided into two summit ridges, between which lies a 
trough 50 miles long, 20 miles wide, and 3,000-3,500 feet deep. 
This trough is Lake Valley. Its lower half is filled with the 
waters of Lake Tahoe. The area of this lake is about 250 
square miles, its depth 1,640 feet, and its altitude 6,200 feet. 
It is certain that during the fullness of Glacial times this trough 
was a great “mer de glace,” receiving tributaries from all direc- 
tions except the north. But as the Glacial period waned—as 
the great “mer de glace” dwindled and melted away, and the 
lake basin became occupied by water instead, the tributaries 
still remained as separate glaciers flowing into the lake. The 
tracks of these lingering smaller glaciers are far more easily 
traced and their records more easily read, than are those of 
the greater but more ancient glacier of which they were once 
but the tributaries. 

Of the two summit ridges mentioned above the western is 
the higher. It bears the most snow now, and in glacial times 
gave origin to the grandest glaciers. Again: the peaks on 
both these summits rise higher and higher as we go toward the 
upper or southern end of the lake. Hence the largest glaciers 
ran into the lake at its southwestern end. And, since the 
mountain slopes here are toward the northeast and therefore 
the shadiest and coolest, here also the glaciers have had the 
greatest vitality and lived the longest, and have, therefore, left 
the plainest record. Doubtless, careful examination would 
discover the pathways of glaciers running into the lake from 
the eastern summit also; but I failed to detect any very clear 
traces of such, either on the eastern or on the northern portion 
of the western side of the lake; while between the southwestern 
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end and Sugar Pine Point, a distance of only eight or ten miles, 
I saw distinctly the pathways of five or six. North of Sugar 
Pine Point there are also several. They are all marked by 
moraine ridges running down from the summits and projecting as 
points into the lake. The pathways of three of these glaciers I 
studied somewhat carefully, and after a few preliminary re- 
marks, will describe in some detail. 

Mountains are the culminating points of the scenic grandeur 
and beauty of the earth. They are so, because they are also 
the culminating points of all geological agencies — igneous 
agencies in mountain formation, aqueous agencies in mountain 
sculpture. Now, I have already said that the mountain peaks 
which stand above the lake on every side are highest at the 
southwestern end, where they rise to the altitude of 3,000 feet 
above the lake surface, or between 9,000 and 10,000 feet above 
the sea. Here, therefore, ran in the greatest glaciers; here we 
find the profoundest glacial sculpturings; and here also are 
clustered all the finest beauties of this the most beautiful of 
mountain lakes. I need only name Mt. Tallac, Fallen Leaf 
Lake, Cascade Lake, and Emerald Bay, all within three or four 
miles of each other and of the Tallac House. These three 
exquisite little lakes (for Emerald Bay is also almost a lake), 
nestled closely against the loftiest peaks of the western summit 
ridge, are all perfect examples of glacial lakes. 

South of Lake Tahoe, Lake Valley extends for fifteen miles 
as a plain, gently rising southward. At its lower end it is but 
a few feet above the lake surface, covered with glacial drift 
modified by water, and diversified, especially on its western 
side, by débris ridges, the moraines of glaciers which continued 
to flow into the valley or into the lake long after the main 
glacier, of which they were once tributaries, had dried up. 
On approaching the south end of the lake by steamer, I had 
observed these long ridges, divined their meaning, and de- 
termined on a closer acquaintance. While staying at the 
Tallac House I repeatedly visited them and explored the 
cafions down which their materials were brought. I proceed 
to describe them. 

Fallen Leaf Lake Glacier—Fallen Leaf Lake (see map, p. 180) 
lies on the plain of Lake Valley, about one and a half miles from 
Lake 'l'ahoe, its surface but a few feet above the level of the 
latter lake, but its bottom far, probably several hundred feet, 
below that level. It is about three to three and one-half miles 
long and one and one-fuurth miles wide. From its upper end 
runs a cafion bordered on either side by the highest peaks in 
this region. The rocky walls of this cafion terminate on the 
east side at the head of the lake, but on the west side, a little 
farther down. The lake is bordered on each side by an ad- 
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mirably marked débris ridge (moraine) three hundred feet 
high, four miles long, and one and one-half to two miles apart. 
These moraines may be traced back to the termination of 
the rocky ridges which bound the cafion. On one side the 
moraine lies wholly on the plain; on the other side its upper 
part lies against the slope of Mt. Tallac. Near the lower end 
of the lake a somewhat obscure branch ridge comes off from 
each main ridge, and curving around it forms an imperfect 
terminal moraine through which the outlet of the lake breaks 
its way. 

On ascending the cafion the glaciation is very conspicuous, 
and becomes more and more beautiful at every step. From 
Soda Springs (map, ss) upward it is the most perfect I have 
ever seen. In some places the whole rocky bottom of the 
cafion, for many acres in extent, is smooth and polished and 
gently undulating, like the surface of a glassy but billowy sea. 
The glaciation is distinct also up the sides of the cafion 1,000 
feet above its floor. ' 

There can be no doubt, therefore, that a glacier once came 
down this cafion filling it 1,000 feet deep, scooped out Fallen 
Leaf Lake just where it struck the plain and changed its angle 
of slope, and pushed its snout four miles out on the level plain, 
nearly to the present shores of Lake Tahoe, dropping its débris 
on either side and thus forming a bed for itself. In its sub- 
sequent retreat it seems to have rested its snout some time at 
the lower end of Fallen Leaf Lake, and accumulated there an 
imperfect terminal moraine. The outlines of this little lake 
with its bordering moraines are shown in the diagram-map on 
the following page. 

2. Cuscade Lake Glacier.—-Cascade Lake, like Fallen Leaf 
Lake, is about one and one-half miles from Lake Tahoe, but, 
unlike Fallen Leaf Lake, its discharge creek has considerable 
fall, and the lake surface is, therefore, probably 100 feet above 
the level of the greater lake. On either side of this creek, 
from the very border of Lake Tahoe, runs a moraine ridge up 
to the lake, and thence close along each side of the lake up to 
the rocky points which terminate the true mountain cafion 
above the head of the lake. I have never anywhere seen more 
perfectly defined moraines. I climbed over the larger western 
moraine and found that it is partly merged into the eastern 
moraine of Emerald Bay to form a medial at least 300 feet high, 
and of yreat breadth (see map). From the surface of the little 
lake the curving branches of the main moraine, meeting below 
the lake to form a terminal moraine, are very distinct. At the 
head of the lake there is a perpendicular cliff over which the 
river precipitates itself, forming a very pretty cascade of 100 feet 
or more. On ascending the caiion above the head of the lake, 

Am. Jovr. Sc1.—Tuirp Series, Vou. X, No. 56.—AucGust, 1875. 

9 


130 J. LeConte—Ancient Glaciers of the Sierra Nevada. 


for several miles, I found, everywhere, over the lip of the 
precipice, over the whole floor of the cafion, and up the sides 
1,000 feet or more, the most perfect glaciation. 


LAKE TAHOE 


There cannot, therefore, be the slightest doubt that this also 
is the pathway of a glacier which once ran into Lake Tahoe. 
After coming down its steep rocky bed, this glacier precipitated 
itself over the cliff, scooped out the lake at its foot, and then 
ran on until it bathed its snout in the waters of Lake Tahoe, 
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and probably formed icebergs there. In its subsequent retreat 
it seems to have dropped more débris in its path and formed 
a more perfect terminal moraine than did Fallen Leaf Lake 
Glacier. 

Emerald Bay Glacier.—All that I have said of Fallen Leaf 
Lake and Cascade Lake apply, almost word for word, to 
Emerald Bay. This beautiful bay, almost a lake, has also 
been formed by a glacier. It also is bounded on either side 
by moraines, which run down to and even project into Lake 
Tahoe, and may be traced up to the rocky points which form 
the mouth of the cafion at the head of the bay. Its eastern 
moraine, as already stated, is partly merged into the western 
moraine of Cascade Lake, to form a huge medial moraine. Its 
western moraine lies partly against a rocky ridge which runs 
down to Lake Tahoe to form Rubicon Point. At the head of 
the bay, as at the head of Cascade Lake, there is a cliff about 
100 feet high, over which the river precipitates itself and forms 
a beautiful cascade. Over the lip of this cliff, and in the bed 
of the cafion above, and up the sides of the cliff-like walls, 
1,000 feet or more, the most perfect glaciation is found. The 
only difference between this glacier and the two preceding is, 
that it ran more deeply into the main lake and the deposits 
dropped in its retreat did not rise high enough to cut off its 
little rock basin from that Jake, but exists now only as a 
shallow bar at the mouth of the bay. This bar consists of 
true moraine matter, i. e., intermingled boulders and sand, 
which may be examined through the exquisitely transparent 
water almost as perfectly as if no water were present. Some 
of the boulders are of large size. 

All that I have described separately and in detail, and much 
more, may be taken in at one view from the top of Mt. Tallac. 
From this peak nearly the whole course of these three glaciers, 
their fountain amphitheatres, their cafion beds, and their lakes 
enclosed between their moraine arms, may be seen at once. 
The view from this peak is certainly one of the finest I have 
ever seen. Less grand and diversified in mountain forms than 
many from peaks above the Yosemite, it has the added beauty 
of extensive water surface, and the added interest of several 
glacial pathways in a limited space. The observer sits on the 
very edge of the fountain amphitheatres still holding large 
masses of snow; immediately eg almost at his feet, he 


glistening, gem-like, in dark rocky setting, the three exquisite 
little lakes; on either side of these, embracing and — 
them, stretch out the moraine arms, reaching toward an 

directing the eye to the great lake, which lies, map-like, with 
all its sinuous outlines perfectly distinct, even to its extreme 
northern end, twenty-five to thirty miles away. As the eye 
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sweeps again up the cafion-beds, little lakes, glacier scooped 
rock basins, filled with ice-cold water, flash in the sunlight on 
every side. ‘T'welve or fifteen of these may be seen. 

From appropriate positions on the surface of Lake Tahoe, 
also, all the moraine ridges are beautifully seen at once, but 
the glacial lakes and the, cafion beds, of course, cannot be seen. 
I have attempted, in the rough sketch accompanying this 
paper, to express the combined results of observations from 
many points. The outlines of the great and small lakes are 
accurate, as these have been taken from reliable maps. Also 
the general position of the rocky points, and the moraine 
ridges, are tolerably correct. But, otherwise, the sketch is in- 
tended as an illustrative diagram rather than a topographical 
map. The view is supposed to be taken from an elevated 
position above the lake surface, looking southward. 


There are several questions of » general nature suggested by 
my examination of these three glacial pathways, which I have 
thought best to consider separately. 

Evidences of the existence of the Great Lake Valley Glacier. — 
In my former paper I have already given some evidence of the 
former existence of this glacier in the glacial forms detectable in 
the upper part of this valley. I will now give some additional 
evidence, gathered last summer. 

On the south shore of Lake Tahoe, and especially at the 
northern or lower end of Fallen Leaf Lake, I found many 

ebbles and some large boulders of a beautiful striped agate- 
ike slate. The stripes consisted of alternate bands of black 
and translucent white, the latter weathering into milk-white, 
or yellowish, or reddish. It was perfectly evident that these 
fragments were brought down from the cafion above Fallen 
Leaf Lake. On ascending this cajion I easily found the parent 
rock of these pebbles and boulders. It is a powerful outcrop- 
ping ledge of beautifully striped siliceous slate, full of fissures 
and joints, and easily broken into blocks of all sizes, crossing 
the cafion about a half mile above the lake. This rock is so 
peculiar and so easily identified that its fragments become an 
admirable index of the extent of the glaci: al transportation. I 
have, myself, traced these pebbles only a little way along the 
western shores of the great lake, as my observations were 
a? confined to this part; but I learn from my brother, 

rofessor John LeConte, and from Mr. John Muir, both of 
whom have examined the pebbles I brought home, that pre- 
cisely similar fragments are found in great abundance ail along 
the ‘western shore from Sugar Pine Point northward, and 
especially on the extreme northwestern shore nearly thirty 
miles from their source. I have visited the eastern shore of 
the lake somewhat more extensively than the western, and 
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nowhere did I see similar pebbles. Mr. Muir, who has walked 
around the lake, tells me that they do not occur on the eastern 
shore. We have, then, in the distribution of these pebbles, 
demonstrative evidence of the fact that Fallen Leaf Lake 
glacier was once a tributary of a much greater glacier which 
fille Lake Tahoe. 

The only other agency to which we could attribute this 
transportation is that of shore ice and icebergs, which probably 
did once exist on Lake Tahoe; but the limitation of the 
pebbles to the western, and especially the northwestern shores, 
is in exact accordance with the laws of glacial transporta- 
tion, but contrary to those of floating ice transportation—for 
lake ice is carried only by winds, and would, therefore, deposit 
equally on all shores. 

Again: I think I find additional evidence of a Lake Tahoe 
“mer de glace” in the contrasted character of the northern and 
southern shores of this lake. 

All the little glacial lakes described above are deep at the 
upper end and shallow at the lower end. Further, all of them 
have a sand beach and a sand flat at the upper end, and great 
boulders thickly scattered in the shallow water, and along the 
shore at the lower end. These facts are easily explained, if we 
remember that while the glacial scooping was principally at the 
upper end, the glacial droppings were principally at the lower 
end. And further: that while the glacial deposit was prin- 
cipally at the lower end, the river deposit, since the glacial 
epoch, has been wholly at the upper end. 

Now the great lake, also, has a similar structure. It also 
has a beautiful sand and gravel beach all along its upper shore, 
and a sand flat extending above it; while at its lower, or 
northern end, thickly strewed in the shallow water, and along 
the shore line, and some distance above the shore line, are 
found in great abundance boulders of enormous size. May we 
not conclude that similar effects have been produced by similar 
causes—that these huge boulders were dropped by the great 
vlacier at its lower end? Similar boulders are also found 
along the northern portion of the eastern shore, because the 
principal flow of the ice-current was from the southwest, and in 
the fullness of glacial times the principal exit was over the 
northeastern lip of the basin. 

b. Origin of Lake Tahoe.—That Lake Tahoe was once wholly 
occupied by ice, I think, is certain; but that it was scooped out 
by Lake Valley glacier is perhaps more doubtful. All other 
Sierra lakes which I have seen certainly owe their origin to 
glacial agency. Neither do I think we should be staggered by 
the size or enormous depth of this lake. Yet, from its posi- 
tion, it may be a plication-hcllow, or a trough produced by the 
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formation of two parallel mountain ridges, and afterward 
modified by glacial agency, instead of a pure glacial-scooped 
rock-basin. In other words, Lake Valley, with its two summit 
ridges, may well be regarded as a phenomenon belonging to the order 
of mountain-formation and not to the order of mountain sculpture. 
I believe an examination of the rocks of the two summit ridges 
would probably settle this. In the absence of more light than 
I now have, I will not hazard an opinion. 

c. Passage of slate into granite—From the commencement of 
the rocky cafion at the head of Fallen Leaf Lake, and up for 
about two miles, the cafion walls and bed are composed of slate, 
The slate, however, becomes more and more metamorphic as we 
go up, until it passes into what much resembles trap. In some 
places it looks like diorite and in others like porphyry. I saw 
no evidence, however, of any outburst. This latter rock passes 
somewhat more rapidly into granite at Soda Springs. From 
this point the cafion bed and lower walls are granite, but the 
highest peaks are still a dark, splintery, metamorphic slate. The 
glacial erosion has here cut through the slate and bitten deep 
into the underlying granite. The passage from slate through 
 .. diorite into granite may, I think, be best explained 

y the increasing degree of metamorphism, and at the same 
time a change of the original sediments at this point; granite 
being the last term of metamorphism of pure clays, or clayey 
sandstones, while bedded diorites are similarly formed from 
ferruginous and calcareous slates. Just at the junction of the 
harder and tougher granite with the softer and more jointed 
slates, occur, as might be expected, cascades in the river. It 
is probable that the cascades at the head of Cascade Lake and 
Emerald Bay mark, also, the junction of the granite with the 
slate—only the junction here is covered with débris. Just at 
the same junction, in Fallen Leaf Lake Cafion, burst out the 
waters of Soda Springs, highly charged with bicarbonates of 
iron and soda. 

d. Glacial Deltas.—I have stated that the moraines of Cas- 
cade Lake and Emerald Bay glaciers ran down to the margin 
of Lake Tahoe. An examination of this portion of the lake 
shore shows that they ran far into the lake—that the lake has been 
filled in, two or three miles, by glacial débris. On the eastern 
margin of Lake Tahoe, the water, close along the shore, is 
comparatively shallow, the shore rocky, and along the shore- 
line, above and below the water, are scattered great boulders, 
probably dropped by the main glacier. But on the west 
margin of the lake the shore-line is composed wholly of 
moraine matter, the water very deep close to shore, and the 
bottom composed of precisely similar moraine matter. In 
rowing along the shore, I found that the exquisite ultramarine 


J. LeConte—Ancient Glaciers of the Sierra Nevada. 185 


blue of the deep water extends to within 100 to 150 feet of the 
shore-line. At this distance, the bottom could barely be seen. 
Judging from the experiments of my brother, Professor John 
LeConte, according to which a white object could be seen at 
a depth of 115 feet, I suppose the depth along the line of junc- 
tion of the ultramarine blue and the emerald green water is at 
least 100 feet. The slope of the bottom is, therefore, nearly, 
or quite, 45°. It seems, in fact, a direct continuation beneath 
the water of the moraine slope. The materials, also, which 
may be examined with ease through the wonderfully trans- 
parent water, are exactly the same as that composing the 
moraine, viz: earth, pebbles, and boulders of all sizes, some of 
them of enormous dimensions. It seems almost certain that 
the margin of the great Lake Valley glacier, and of the lake itself 
when this glacier had melted and the tributaries first began to run 
into the lake, was the series of rocky points at the head of the three 
little lakes, about three or four miles back from the present margin 
of the main lake; and that all lakeward from these points has 
been filled in and made land by the action of the three glaciers 
described. At that time Rubicon Point was a rocky promon- 
tory, projecting far into the lake, beyond which was another 
rs bay, which has been similarly filled in by débris brought 
down by glaciers north of this point. The long moraines of 
these glaciers are plainly visible from the lake surface; but I 
have not examined them. Thus, all the land, for three or four 
miles back from the lake-margin, both north and south of 
Rubicon Point, is composed of confluent glacial deltas, and on 
these deltas the moraine ridges are the natural levées of these 
ice-streams. 

e. Parallel Moraines.—The moraines described above are 
peculiar and almost unique. Nowhere, exceptabout Lake Tahoe 
and near Lake Mono, have I seen moraines in the form of parallel 
ridges lying on a level plain and terminating abruptly without 
any signs of transverse connection (terminal moraine) at the lower 
end. Nor have I been able to find any description of similar 
moraines in other countries. They are not terminal moraines, 
for the glacial pathway is open below. They are not lateral 
moraines, for these are borne on the glacier itself, or else 
stranded on the steep cafion sides. Neither do I think mo- 
raines of this kind would be formed by a glacier emerging 
from a steep narrow cajion and running out on a level plain; 
for in such cases, as soon as the confinement of the bounding 
walls is removed, the ice stream spreads out into an ice lake. 
It does so as naturally and necessarily as does water under 
similar circumstances. The deposit would be nearly transverse 
to the direction of motion, and, therefore, more or less crescen- 
tic. There must be something peculiar in the conditions under 
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which these parallel ridges were formed. I believe the condi- 
tions were as described below. 

We have already given reason to think that the original 
margin of the Jake, in Glacial times, was three or four miles 
back from the present margin, along the series of rocky points 
against which the ridges abut; and that all the flat plain 
thence to the present margin is made land. If so, then it is 
evident that at that time the three glaciers described ran far 
out into the lake, until reaching deep water, where they formed 
icebergs. Under these conditions, it is plain that the pressure 
on this, the subaqueous portion of the glacial bed, would be 
small, and become less and less until it becomes nothing at the 
where the icebergs float away. The pressure on the bed 

eing small, not enough to overcome the cohesion of ice, there 
would be no spreading. A glacier running down a steep narrow 
cafion and out into deep water, and forming icebergs at its point, 
would maintain its slender, tongue-like form, and drop its débris 
on each side, forming parallel ridges, and would not form a ter- 
minal moraine because the materials not dropped previously would 
be carried off by icebergs. In the subsequent retreat of such a 
glacier, imperfect terminal moraines might be formed higher 
up, where the water is not deep enough to form icebergs. It 
is probable, too, that since the melting of the great “mer de 
glace” and the formation of the lake, the level of the water has 
gone down considerably, by the deepening of the Truckee 
Cafion outlet by means of erosion. Thus not only did the 
glaciers retreat from the lake, but also the lake from the glaciers. 

As already stated, similar parallel moraine ridges are formed 
by the glaciers which ran down the steep eastern slope of the 
Sierras, and out on the level plains of Mono. By far the 
most remarkable are those formed by Bloody Cajion Glacier, 
as described in my former paper. These moraines are six 
or seven miles long, 800 to 400 feet high, and the parallel 
crests not more than a mile asunder. There, also, as at Lake 
Tahoe, we find them terminating abruptly in the plain without 
any sign of terminal moraine. But higher up there are small, 
imperfect, transverse moraines, made during the subsequent 
retreat, behind which water has collected, forming lakes and 
marshes. But observe: these moraines are also in the vicinity 
of «: great lake; and we have abundant evidence, in very dis- 
tinct terraces described by Whitney* and observed by myself, 
that in glacial times the water stood at ‘east six hundred feet 
above the present level. In fact, there can be no doubt that at 
that time the waters of Mono Lake (or a much greater body of 
water of which Mono is the remnant) washed against the bold 
rocky points from which the débris ridges start. The glaciers 
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in this vicinity, therefore, must have run out into the water six or 
seven miles, and doubtless formed icebergs at their point, and, 
therefore, formed there no terminal moraine. 

That the glaciers described about Lake Tahoe and Lake 
Mono ran out far into the water and formed icebergs I think 
is quite certain, and that parallel moraines open below are 
characteristic signs of such conditions I also think nearly 
certain. 

f. Glacial Erosion.—My observations on glacial pathways 
in the high Sierra, and especially about Lake Tahoe, have 
greatly modified my views as to the nature of glacial erosion. 
Writers on this subject seem to regard glacial erosion as mostly, 
if not wholly, a grinding and scoring ; the débris of this erosion 
as rock-meal; the great boulders, which are found in such 
immense quantities in the terminal deposit, as derived wholly 
from the crumbling cliffs above the glacial surface ; the rounded 
boulders, which are often the most numerous, as derived in 
precisely the same way, only they have been engulfed by 
crevasses, or between the sides of the glacier and the bounding 
wall, and thus carried between the moving ice and its rocky 
bed, as, between the upper and nether millstone. In a word, 
all boulders, whether angular or rounded, are supposed to owe 
their origin or separation from their parent rock to atmospheric 
agency, and only their transportation and shaping to glacial 
agency. 

Now, if such be the true view of glacial erosion, evidently its 
effect in mountain sculpture must be small indeed. Roches 
moutonneés are recognized by all as the most universal and 
characteristic sign of a glacial bed. Sometimes these beds are 
only imperfectly moutonneés, i. e., they are composed of broken 
angular surface with only the points and edges planed off: Now, 
moutonneés surfaces always, and especially angular surfaces with 
only points and edges beveled, show that the erosion b 
grinding has been only very superficial. They show that if 
the usual view of glacial erosion be correct, the great cafions, 
so far from being formed, were only very slightly modified by 
glacial agency. But Iam quite satisfied, from my own obser- 
vations, that this is not the only nor the principal mode of 
glacial erosion. I am convinced that a glacier, by its enormous 
pressure and resistless onward movement, is constantly breaking 
off large blocks from its bed and bounding walls. Its erosion is 
not only a grinding and scoring, but also a crushing and break- 
ing. It makes by its erosion not only rock-meal, but also 
large rock-chips. Thus, a glacier is constantly breaking off 
blocks and making angular surfaces, and then grinding off 
the angles both of the fragments and the bed, and thus forming 
rounded boulders and moutonneés surfaces. Its erosion is a 
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constant process of alternate rough hewing and planing. If the 
rock be full of fissures, and the glacier deep and heavy, the 
rough hewing so predominates that the plane has only time to 
touch the corners a little before the rock is again broken and 
new angles formed. This is the case high up on the cafion 
walls, at the head of Cascade Lake and Emerald Bay, but also 
in the cafion beds wherever the slate is approached. If, on the 
other hand, the rock is very hard and solid, and the glacier be 
not very deep and heavy, the planing will predominate over 
the rough hewing, and a smooth, gentle billowy surface is the 
result. This is the case in the hard granite forming the beds 
of all the cafions high up, but especially high up the cafion of 
Fallen Leaf Lake, where the cafion spreads out, and extensive 
but comparatively thin snow sheets have been at work. In 
some cases on the cliffs, subsequent disintegration of a glacier- 
polished surface may have given the appearance of angular 
surfaces with beveled corners; but, in other cases, in the ded of 
the cafion, and on elevated level places, where large loosened 
blocks could not be removed by water nor by gravity, I ob- 
served the sume appearances, under conditions which forbid 
this explanation. Mr. Muir, also, in his Studies in the Sierra, 
gives many examples of undoubted rock-breaking by ancient 
glaciers. 

Angular blocks are mostly, therefore, the ruins of crumbling 
cliffs, borne on the surface of the glacier and deposited at its 
foot. Many rounded boulders also have a similar origin, having 
found their way to the bed of the glacier through crevasses, or 
along the sides of the glacier. But most of the rounded boulders 
in the terminal deposit of great glaciers are fragments torn off by 
the glacier itself, The proportion of angular to rounded bould- 
ers—of upper or air-formed to nether or glacier-formed frag- 
ments, depends on the depth and extent of the ice-current. In 
the case of the universal ice-sheet (ice-flood) there are, of 
course, no upper formed or angular blocks at all—there is 
nothing borne on the surface. The moraine, therefore, consists 
wholly of nether-formed and nether-borne severely triturated 
materials (moraine profonde). The boulders are, of course, all 
rounded. Thisisone extreme. In the case of the thin moving 
ice-fields, the glacierets which still linger among the highest peaks 
and shadiest hollows of the Sierra, on the other hand, the mo- 
raines are composed wholly of angular blocks. This is the 
character of the terminal moraine of Mt. Lyell glacier, de- 
scribed in my previous paper. These glacierets are too thin 
and feeble and torpid to break off fragments—they can only 
bear away what falls on them. This is the other extreme. 
But in the case of ordinary glaciers—ice streams—the boulders 
of the terminal deposit are mixed ; the angular or upper-formed 
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predominating in the small existing glaciers of temperate 
climates, but the rounded or nether-formed greatly predominat- 
ing in the grand old glaciers of which we have been speaking. 
In the terminal deposits of these, especially in the materials 
pushed into the lake, it is somewhat difficult to find a boulder 
which has not been subjected to severe attrition. 


Art. XX.—Certuin Methyl and Benzyl Compounds containing 
Selenium ; by C. LORING JACKSON. 


Compounpns. 


Methyl Monoselenide (CH,),Se.—The only previous research 
on this compound is one by Wéhler and Dean,* but it is evi- 
dent from the properties and oxidation product described by 
them, that they obtained the methyl]! diselenide (CH,),Se,, and 
not the methyl monoselenide (CH,),Se. In fact Rathke, some 
years later,t showed that in the ethy] series their process yielded 
principally (C,H,),Se,, and but a comparatively small quantity 
of (C,H,),Se. Under the direction of Professor Hofmann, in 
the Berlin Laboratory, I have prepared the methyl mono- 
selenide according to the process by which Rathke succeeded 
in obtaining ethyl monoselenide, and find that it differs entirely 
from the substance described under that name by Wohler and 
Dean, but is analogous to (C,H,),Se prepared by Joy t and 
Rathke. Further, I find that in the benzyl series this process 
yields (C,H,),Se, while that adopted by Wohler and Dean 
yields principally (C,H,),Se,. 

Methyl Monoselenide (C ,H.,),Se was prepared by distilling a 
mixture of strong solutions of NaOH and CH,KSO, with 
P,Se,. The product freed from water was purified by frac- 
tional distillation. 

Calculated for (CHs).Se.§ Observed. 
Carbon....-.-. 22°07 
Hydrogen ‘ 5°51 

It is a colorless liquid with a brilliant luster and most offen- 
sive odor. Boiling point 58°2° (uncorr.). It burns with a 
blue selenium flame, is heavier than water and does not mix 
with it; when moist it turns yellow, probably from formation 
of (CH,),Se, ; by boiling with water it is decomposed, selen- 
ium being set free. It mixes with alcohol and ether, is not 
affected by hydrochloric acid or sodic hydrate solution, but dis- 
solves in strong nitric acid, forming 

* Ann. Chem. Pharm., xcvii, p. 1. + Ibid, clii, p. 208. $ Ibid, lxxxvi, p. 36. 
§ The atomic weight used for Se was 78, that given by Lothar Meyer in 
his Moderne Theorien der Chemie. 
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Nitrate of Methy! Selenide.—This substance can be purified by 
recrystallization from pure water or alcohol. Its formula is 
either (CH,,),Se(NO,)OH or (CH,),Se(NO,). (CH,),SeO, but 
the percentages wh these two formule are so nearly the same, 
that it was imposible to decide from the analysis which was the 
right one. It crystallizes in long white prisms with a slight 
odor, which melt at 90°5° (uncorr.), and are extremely soluble 
in water, less so in alcohol, but freely soluble in hot, insoluble 
in ether. 

Chloride of Methyl Selenide (CH,),SeCl, was formed by pre- 
cipitating the nitrate with hy drochlorie acid. It can be puri- 
fied by crystallization from alcohol. 

Calculated for (CH3).SeCl.. Observed. 
Chlorine 39°02 38°82 

It forms large white very thin scales with a pearly luster and 
disagreeable odor. Melting point59%° (uncorr.). It is slightly 
soluble in water and ether, very soluble in alcohol and in 
hydrochloric acid. 

Bromide of Methyl Selevide (CH,),SeBr, was prepared like 
the chloride using hydrobromic instead of. hydrochloric acid. 
The yellow precipitate was washed with cold water and re- 
erystallized once out of hot alcohol. 


Calculated for (CHs):SeBrs. Observed. 
Bromine - - 59°7 59°95 


It forms very thin sulphur-yellow erystalline plates, with a 
pearly luster and very disagreeable odor, melts under decom- 
position at 82° (uncorr.); 1s less soluble in water than the 
chloride, not very soluble in cold alcohol; when heated with 
alcoho! a portion dissolves, the rest melts to a dark brown oil, 
which on cooling suddenly crystallizes in yellow scales, swell- 
ing very much and giving off methylselenide, which was recog- 
nized by its odor, the supernatant alcohol becomes brown. It 
would seem that the compound was disassociated according to 
the following reaction : 
(CH,),SeBr, =(CH,),Se+Br,, 

and that on cooling it was regenerated, while the heat given off 
by the combination volatilized a portion of the methylselenide, 
and the bromine thus left free colored the aleohol brown. 
This view is supported by the fact that (CH,),SeBr, can be 
made by direct combination of (CH,),Se and bromine, much 
heat being evolved in the process). On account of this prop- 
erty, cr ystallization of the bromide of methylselenide from alco- 
hol is always attended with loss. The substance is insoluble in 
ether. 

Jodide of Methyl Selenide (CH,),SeI, was formed when aque- 
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ous solutions of the nitrate and potassic iodide were mixed. 
The red precipitate was washed with water and alcohol. Only 
approximate results were obtained on analysis, as, owing to the 
great instability of the substance it was impossible to obtain it 
perfectly pure. It is a brick-red powder, which even in vacuo 
gradually decomposes, iodine being set free. It is insoluble in 
water, quite soluble in alcohol and ether, but its solutions are 
completely decomposed even by spontaneous evaporation, so 
that no crystals could be obti ined. The substance breaks up, 
in the same way as the bromide, into methylselenide and 
iodine. 

Various attempts to prepare the oxide (CH,),SeO by treat- 
ing (CH,),SeCl, with Ag,O were unsuccessful, as the argentic 
chloride formed blackened almost immedi: ately from formation 
of argentic selenide. ‘The cyanide (CH, »)2Se(ON), seems to be 
extremely unstable. I did not succeed in preparing it in a 
form fit for examination, either by the action of KCN on the 
nitrate or of AgCN on the chloride. A sulphate, probably 
(CH,),SeSO,, was prepared by the action of argentice sulphate 
on the chloride, but was not investigated. 

Methy! Selenide Platinie Chloride |((CH,),Se], PtCl,.— When 
methyl selenide is poured into an aqueous solution of platinie 
chloride a pale red precipitate is formed, which boiled with 
water becomes suddenly bright lemon yellow—the change of 
color is very striking—and can then be crystallized from a large 
quantity of hot alcohol by slow evaporation. The erystals 
were washed with cold alcohol, and the platinum determined 
by ignition; as with all other platinum compounds containing 
selenium, very long-continued ignition over the blast-lamp was 
necessary to drive off the last traces of selenium. 

Calculated for [(CH;).Se]2PtCl.. Observed. 
Platinum. 35°54 35°48 
Carbon 8°94 
Hydrogen 2 — 2°42 

It crystallizes in minute yellow plates made up of pennate 
groups of needles; when ignited below redness it gives off 
methylselenide and turns black: is very slightly soluble in 
water, sparingly soluble in hot aleohol, insoluble in ether. 


BenzyL Compounps. 


Benzyl Monoselenide (C,11,CH,),Se—Sodie monoselenide 
formed by the action of phosphoric pentaselenide on alcoholic 
soda was boiled with benzyl! chloride in a flask with a return- 
cooler. The liquid gave on cooling, white needles of benzyl 
monoselenide, followed by yellow scales of benzy] diselenide, 
the two substances were separated by recrystallization from 
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alcohol. It saves time to make a first rough separation with 
ether, in which the monoselenide is the most soluble. 


Calculated for (CH,),Se. Observed. 
Carbon 63°15 63°73 
5°54 5°56 


If an excess of benzyl chloride is used, a yellow oily liquid 
is obtained, which after some time deposits the benzyl mono- 
selenide in large well-formed flat prisms apparently belonging 
to the monoclinic system. These, as well as the white needles 
deposited by the alcoholic solution, melt at 45°°5 (uncorr.) and 
burn with a smoky flame, which shows the blue color charac- 
teristic of selenium. It has very little odor, is insoluble in 
water, freely soluble in alcohol and ether. 

It seems to form salts analogous to those of the methyl selen- 
ide, but owing to their great instability and the difficulty of 
preparing benzyl monoselenide I was unable to get enough for 
analyses, and therefore cannot give their formule. 

Nitrate of Benzyl Selenide —Benzy| monoselenide was con- 
verted by heating gently with strong nitric acid into a white 
mass, which formed on crystallization from hot alcohol well- 
marked little rhombic crystals. Melting-point 88° (uncorr.). 
It is almost insoluble in water and ether, freely soluble in hot 
alcohol, less so in cold. Its solutions decompose very easily, so 
that the greater part of the substance disappears on recrystal- 
lization. 

Chloride of Benzyl Selenide.— An alcoholic solution of the 
nitrate gave with hydrochloric acid a white precipitate which 
yielded yellow or brown needles on recrystallization from 
alcohol. It consists of branching needles either yellow or 
brown ; the color, however, is probably due to partial decomposi- 
tion, as it is extremely unstable, being decomposed even below 
the boiling point of alcohol into selenium and benzyl chloride. 
It is slightly soluble in hot alcohol, and its solution is even 
more unstable than that of the nitrate. 

An alcoholic solution of nitrate of benzyl monoselenide 
treated with hydrobromic acid gave selenium, and vapors which 
attacked the eyes violently, and were probably benzyl bromide 
C,H,CH,Br. It seems, therefore, that the chloride and 
bromide of benzylselenide are decomposed according to the 
following reaction : 


(C,H,),SeBr, =2C,H,Brt+Se, 


while the bromide and iodide of methylselenide undergo an 
entirely different decomposition : 


(CH,),SeBr, =(CH,),Se+Br,. 
It is interesting that the replacement of one atom of hydrogen 
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in methyl by phenyl (which converts it into benzyl, HCH, 
into C,H,CH,), should produce such a complete change in its 
attractions. 

The nitrate of benzylselenide gave with potassic iodide a 
very unstable yellow precipitate. 

benzyl Selenide Platinic Chloride [(C,H,)Se,],PtCl,, was 
prepared by mixing alcoholic benzylmonochloride with aqueous 
platinic chloride. I could not obtain it crystallized, as its solu- 
tions decompose on evaporation. It was therefore purified by 
washing with alcohol 

Calculated for [(C;H;),Se],PtCl,. Observed. 
Platinum 22°32 


It is a yellow powder insoluble in water, slightly soluble in 
aleohol ; on heating it turned black and gave off a combustible 
as. 

“ Benzyl Diselenide (C,H,),Se,, was prepared by treating a 
sodie selenide (from the reduction of Na,SeO, with charcoal) 
with benzyl chloride, this being the method by which W6hler 
and Dean obtained their so-called methyl monoselenide; but, 
as I expected from Rathke’s researches in the ethyl series, I 
obtained principally diselenide with only a base of monoselenide. 
The crude sodic selenide was boiled in a flask, with a return- 
cooler with alcohol and benzyl chloride; the liquid thus ob- 
tained deposited light yellow scales which were purified by 
crystallization from boiling alcohol. 


Calculated for (C;H,),.Se, Observed. 
48°75 
4°48 

It forms straw-yellow scales which are superficially decom- 
oop by direct sunlight, burning brilliant red. It has very 
ittle odor, melts at 90° (uncorr.), and remains fluid a long time 
after it has been melted, burns with a blue selenium flame, and 
is insoluble in water, freely soluble in hot alcohol, less so in 
cold, soluble in ether, reacted on by hydrochloric acid, but 
oxidized by nitric acid. 

Benzylselenious Acid (C,H ,)SeOOH.—When benzyl disele- 
nide was treated with strong nitric acid it dissolved with 
evolution of nitrous fumes to a colorless liquid, which on 
cooling crystallized in white needles. These were purified by 
recrystallization from alcohol or hot water. 

Calculated for (C;H,)SeOOH Observed. 
41°61 
4:25 

It occurs in radiated groups of white needles with a weak 

odor when pure; when slightly impure it smells like the 
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Mephitis americana. Melting-point 85° (uncorr.). But slightly 
soluble in cold water, indefinitely so in hot, quite freely soluble 
in cold alcohol, much more in hot, almost insoluble in ether. 
Its solutions have an acid reaction and set free carbonic anhy- 
dride from the carbonates. 

Ammonic Benzylselenite was prepared by dissolving the acid 
in ammonia and driving off the excess of ammonia by evapora- 
tion on the water-bath. It is extremely soluble in water and 
can be obtained with some difficulty in wart-like aggregations 
of crystals. 

Argentic Benzylselenite (C,H,)SeOOAg was prepared by mix- 
ing aqueous solutions of ammonic benzylselenite and argentic 
nitrate. The white curdy precipitate was purified by crystal- 
lization from a very large quantity of boiling water. 

Calculated for (C;H,;)SeOOAg Observed. 
34°95 34°33 


It forms long hair-like crystals which mat together into a 
felt-like mass. When heated in the water-bath it turns black, 
but is not altered in direct sunlight. Slightly soluble in a 
large quantity of boiling water. Freely soluble in nitric acid. 

Sodic Lenzylselenite, prepared by neutralizing the aqueous 
solution of the acid with sodi¢e carbonate can be obtained on 
evaporation as an imperfectly crystalline white mass very 
soluble in water. 

Barie Benzylselenite, prepared by dissolving baric carbonate 
in an aqueous solution of the acid is white and very soluble. 

Plumb.c Benzylselenite, prepared by precipitating ammonic 
benzylselenite with plumbic nitrate is white and imperfectly 
crystalline, insoluble in cold water, and even less soluble in 
boiling water than the silver salt. 

Benzyl Selenocyanate ,)SeCN.—Aleoholic potassic selen- 
ocyanate, prepared according to the method of Crookes* was 
treated with benzyl! chloride till its smell remained after shak- 
ing. The liquid poured off from the potassic chloride formed, 
deposited white needles which were purified by recrystalliza- 
tion from alcohol or ether. 


Calculated for (C;H,;)SeCN. Observed. 
94°23 48°99 
Hydrogen...... 3°59 3°92 
Nitrogen....... 7:23 7:39 


It crystallizes with the utmost ease in long white needles or 
prisms, with a most disagreeable smell like that of the Sym- 
plocarpus jetidus. Melting-point 71°5 (uncorr.). It is insolu- 
ble in water, soluble in ether and alcohol unattacked by hydro- 
chloric acid, oxidized by fuming nitric acid. 


* Annalen der Chemie und Phamacie, Ixxviii, p. 177. 


| 
| 
| 
| | 
| 
| 
| 
! 
i 


C. L. Jackson— Methyl and Benzyl Compounds. 145 


Nitrobenzyl Selenocyanate, C,H ,(NO,)SeCN, can be prepared 
by nitrizing benzyl-selenocyanate with fuming nitric acid at 
—4°; on dilution, white crystals mixed with an oil are depos- 
ited; these were purified by pressing between filter paper and 
erystallizing from boiling alcohol. If nitric acid much above 
VW’ was used, the amount of product was much smaller, and 
was mixed with an acid of the formula C,H,(NO,)COOH, 
probably a mixture of nitrodracylic acid and one of the other 
isomeres. A more convenient way of preparing the substance 
consists in treating potassic selenocyanate with nitrobenzy]l 
chloride, C,H,(NO,)CH,Cl, prepared according to Strakosch’s 
method,* decolorizing with bone-black, and recrystallizing from 
boiling aleohol. The substances prepared by these two methods 
seem to be identical and not isomeric, as has been already ob- 
served in the case of nitrobenzy! sulphocyanate by Henry.+ 


Calculated for C; H;(NO,)SeCN. Observed. 
40°87 
Hydrogen. -- 2°50 8°12 


It forms globular masses of radiating needles resembling 
wavellite, has but little odor, melts at 122° (uncorr.), is in- 
soluble in cold water and alcohol, but soluble in both when 
boiling, insoluble in ether. It dissolves in ammonia, but is ob- 
tained unaltered from this solution by acidifying, or by evapo- 
rating to dryness and recrystallizing. It is possible that the 
substance prepared from benzylselenocyanate is a little more 
easily soluble in ammonia than that prepared from nitrobenzy]- 
chloride. 
SELENINES. 

These compounds correspond to the sulphines discovered by 
Oefele. They should be called selenoniums and sulphoniums 
instead of selenines and sulphines, as they correspond to the 
salts of the compound ammoniums, and not to the tertiary 
amines, as is evident from the annexed comparison : 


H,N H,Se 
(CH,),N (CH,).8 (CH,).Se 
(CH,),NI (CH,),S1 (CH,),Sel 


Further, they resemble the compound ammoniums in all their 
properties, especially in their tending to form iodine addition- 
products and alkaline hydrates. 

Benzyl diselenide was moistened with an excess of methyl 
iodide and allowed to stand for several days; it turned black 
and became pasty. On washing the mass with water and 
evaporating the wash water, white prisms were obtained con- 
sisting of trimethylselenonium iodide (CH,),Sel, already de- 
scribed by Cahours,t while the black residue consists of benzy!- 
dimethylselenonium-triiodide and benzy] iodide. 

* Berichte deutschen chemischen Gesellschaft, vi, 1056. + Ibid., ii, 637. 

¢ Ann. Chem. Pharm., exxxv, 352. 

Am. Jour. Sct.—THtrD Series, VoL. X. No. 56.—Aucust, 1875. 
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The presence of C,H,I was proved by obtaining tribenzyl- 
amine, (C,H,),N. by heating with alcoholic ammonia. The 
white crystals were converted into the chloride by treatment 
with argentic chloride, and from this the platinum salt was 
made and analyzed. 


Calculated for [(CH;);SeCl], PtCl,. Observed. 
Pisin 80°07 29°27 
Hydrogen ..-..---- 2°74 2°79 


Benzyldimethylselenonium Trivodide (C,H,)(CH,),Sel ,.—The 
black residue already mentioned was washed very thoroughly 
with alcohol to free it from benzyl iodide and then recrystal- 
lized from boiling alcohol. 


Calculated for (C;H,)(CH3),SelI3. Observed. 
18°62 19°34 18°92 
Hydrogen ----- 2°24 2°66 2°87 
lodine.... 65°69 65°69 65°17 


It forms very heavy black needles, with a metallic luster like 
that of iodine, and a most offensive odor. It melts at 65°, but 
softens a few degrees below its melting-point. Heated some- 
what more it gives off vapors which attack the eyes violently, 
is insoluble in water, slightly soluble in cold alcohol, quite so 
in hot, slightly in ether. Its solutions are red, and are decolor- 
ized by gentle heating with metallic mercury. Rathke ob- 
served a similar action with a black oil which he obtained by 
acting on triethylselenonium iodide with iodine. This was un- 
doubtedly the triiodide, but he gives no analysis of it. I have 
also obtained a black oil by treating trimethylselenonium iodide 
with iodine, which must be (CH,),Sel,. 
Platino-benzyldimethylselenonium Chloride [(C,H,) (CHs)SeCl], 
PtCl,, was prepared by precipitating the iodine out of the ben- 
zyldimethylselenonium triiodide with argentic nitrate, treating 
the filtrate with hydrochloric acid, and after filtering from argen- 
tic chloride adding platinic chloride. A yellow crystalline pre- 
cipitate was gradually formed which was washed with alcohol. 
Calculated for [C;H,)(CH Observed. 
Platinum ..24°42 24°03 


It forms corn-colored crystalline scales, which appear square 
with obtuse re-entering angles under the microscope, and is 
insoluble in water and alcohol. On heating it turns brown 
below 100°, and at a somewhat higher temperature becomes 
black and gives off a combustible vapor. 

The details of the processes will be found in an article soon 
to appear in Liebig’s Annalen der Chemie und Pharmacie. 
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Art. XXI.—Description of the Nash County Meteorite, which fell 
in May, 1874: by J. LAwreNceE Smitu, of Louisville, Ken- 
tucky. 


THE meteorite of Nash County, North Carolina, fell May 
14th, 1874, at /4 o’clock P. M., near Castalia, in lat. 36° 11’, long. 
77° 50’. Its fall was accompanied with the successive explo- 
sions common in such cases, and with rumbling noises that 
lasted about four minutes, not unlike the discharge of firearms 
in a battle a few miles off. 

The stones that fell must have exceeded a dozen or more; 
three only have been found, and they give evidence that the 
territory over which the fragments fell was ten miles long by 
over three miles wide. Although occurring in the day, the 
body appeared luminous to some observers. The three stones 
found weighed respectively one kilogram, 800 grams, and 54 
kilograms. The second was the fragment of one broken by 
the fall. Several fragments have come under my observation, 
from which I am enabled to give the following description. 

They are of the more common aspect. They have a dull ex- 
terior coating, which in some places does not entirely cover the 
stones, there being a few spots of the fractured surface, less than 
a centimeter in diameter, over which the fused matter forming 
the coating is scattered in the form of pear-shaped beads. In 
one or two crevices, below the surface, some of the fused matter 
of the coating has penetrated five millimeters below the surface, 
and here it is more brilliant than on the surface. 

The interior in many parts is of a dark. gray color, and in 
other parts quite light; the principal cause of the dark color is 
doubtless owing to the larger amount of nickeliferous iron in 
tuat part, and in the lighter portion there are some white spots 
of a mineral that is doubtless enstatite. 

_The specific gravity of the stone is =2°601. Its composi- 
tion is 


Nickeliferous iron 15°21 p.c. 
Stony 84°79 
The nickeliferous iron consists of — 
92°12 
“41 
98°73 


— and phosphorus not estimated. 
lhe stony part, when treated with a mixture of chlorhydric 
and nitric acid, gave—insoluble part, 47-02; soluble part, 52°98. 
The former was found to be composed as follows: 
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Alumina 

Protoxide of iron.--- 

Magnesia 

Alkalies (soda with traces potash and lithia)_ 1°38 


99°31 
and is essentially bronzite. The soluble portion gave— 


Magnesia 
Alumina . 


Sulphur 


This is evidently olivine, with a small amount of sulphide of 
iron, which is so disseminated through the stone that it is not 
easily separated completely by mechanical means. From the 
mineralogical examination and the chemical results detailed 
above, this meteoric stone consists essentially of nickeliferous 
iron, bronzite and olivine, with small particles of anorthite and 
enstatite. Its composition is, therefore, a usual one. 

For particulars in regard to the fall of this meteorite I am 
indebted to Prof. Kerr, State Geologist of North Carolina. 
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1. Commercial Quinidine Sulphate.—By this name various mix- 
tures are known in commerce, such as of quinine and chincho- 
nine sulphate, and of quinidine, cinchonine, and cinchonidine sul- 

hates, beside the pure salt itself. _Hessz recommends the follow- 
ing method for the examination of such mixtures: (1) One gram 
of the sulphate is dissolved in seven c.c. of a mixture of two vol- 
umes chloroform and one of 97 per cent alcohol. The pure salt 
dissolves, leaving behind any inorganic salts present. (2) Half a 
gram of the sulphate is digested at 60° C. with 20 c. c. of water, 
and 1°5 grams Rochelle salt is added, producing a crystalline pre- 
cipitate. After standing an hour, the precipitate is filtered off; 
the filtrate should not show the slightest turbidity on adding a 
drop of ammonia. The production of a precipitate indicates the 
presence of cinchonine or quinidine. These may be distinguished 
by repeating the test with the addition of potassium iodide, as 
already detailed above. Or the cinchonine may be directly tested 
for by adding half a gram potassium iodide to the Rochelle salt 
solution; after an hour, the whole is filtered and a drop of am- 
monia is added. No precipitate is produced if cinchonine be ab- 
sent.— Liebig’s Annalen, clxxvi, 325, May, 1875. G. F. B. 
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2. On Chrysczarin, the Dioxyquinone of Chrysene.—In the 
course of an examination of certain specimens of commercial 
alizarin, CLavus noticed in one of these a special substance, the solu- 
tion of which in potassa gave a blood-red color, instead of the vio- 
let tint of potassium alizarate. It is separated from the alizarin 
by extracting the dry potassium salt with boiling alcohol. A 
dark brown residue is left on evaporation, which dissolves in water 
with a yellow-red color, acids throwing down a lemon-yellow pre- 
cipitate. Crystallized from acetic acid, it forms dark brown nee- 
dles, with a bronze reflection. It melts above 300° and sublimes 
at 305°-310°, condensing again in brilliant orange needles. Anal- 
ysis gives as its formula C,,11,,0,, and that of its potassium salt 
C,,(K,N,)O,. The author, hence, considers it the dioxyquinone 
of chrysene, and gives it the name chrysezarin. One kilogram of 
alizarin paste contains four or five grams of chrysezarin.—-VWoni- 
teur Scientifique, Il, v, 396, May, 1875. G. F. B. 

3. Production of Albumin from Fibrin. shows that 
on dialysing a solution of fresh blood fibrin in sodium chloride, 
the inorganic matters are separated, and there remains a liquid co- 
agulated by heat, by mineral acids and by mercuric chloride, the 
precipitates having the composition of those from pure albumin.— 
Comptes Rendus, \xxix, 227. G. F. B. 

4, On the conversion of Brucine into Strychnine.—The close 
chemical relation between the different alkaloids of the same 
plant-species is a well observed fact. The two bases of the Strych- 
nos family, strychnine, C, ,H,,N.,0O,, and brucine, C,,H,,N.,0,, 
form no exception to this rule, and SonNENscuEIN has recently 
succeeded in showing that the former may be produced from the 
latter at will. For tkis purpose the brucine is gently warmed 
with four or five times its weight of dilute nitric acid. The liquid 
becomes red and evolves carbonic acid. It is treated with potas- 
sium hydrate in excess, and agitated with ether. This on evapo- 
ration leaves a red mass, from which, on solution and reerystalli- 
zation, a crystallized bitter substance was obtained, having all the 
properties of strychnine. This result is of the greatest practical 
importance. A student in the author’s laboratory havirg been 
given a mixture containing lead nitrate and brucine, used the 
Stas-Otto method for detecting alkaloids, and found a substance 
giving the reactions of strychnine. Hence the use of nitric acid 
in examining for alkaloid poisons is to be avoided, since strych- 
nine may be thus formed.—Ber. Berl. Chem. Ges., viii, 212, 
March, 1875. G. F. B. 

5. Formation of Indol from Egg-albumin. — NENcKI, in an 
earlier paper, having ascertained the fact that indol injected into 
the body produces indigo-blue in the urine, made experiments to 
ascertain if indol was a normal product of pancreatic digestion, as 
had been asserted ; and though the results were suggestive, they 
were not final. Kiihne having given it as his opinion that the 
body thus obtained was not really indol, but some other body 
closely resembling it, Nencki returns to the charge and produces 
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indol actually obtained from albumin in this way, remarking that 
it may be much more readily prepared from this substance than 
from indigo-blue. For this purpose 300 grams commercial albu- 
min was mixed with 44 liters spring water, and an ox-pancreas, 

carefully freed from blood and fat, and finely divided, was added. 

The beaker, covered with a glass plate, was kept at "40°-50° for 
sixty or seventy hours. The liquid was then cooled, strained 
through cloth, acidulated with acetic acid to retain the excess of 
albumin in solution, and distilled on a water bath to one-fourth of 
its volume. ‘The filtered and acid distillate was rendered alkaline 
with dry slacked lime and extracted with an equal volume of 
ether ; the ether, on distillation, left having the characteristic odor 
of indol. Mixed with water it became cryst: ulline, and recrystal- 
lized from water, it fused at 52°. Elementary analysis confirmed 
it as indol. The amount obtained was about 0°3 per cent of the 
albumin employed.— Ber. Berl. Chem. Ges., vii, 1593; viii, 206, 
336, March, 1875. G. F. B. 

6. Collodion Films.—M. E. Gripon states that if collodion is 
poured on a very clean plate of glass, the film may be separated 
when dry and stretched on a frame. Its surface is polished, and 
it reflects light like glass; it polarizes by reflection and by refrac- 
tion, the angle of maximum polarization being 56° 25’, correspond- 
ing to an index of refraction of 1°5108, or a little less than crown 
glass. From this index we can, by observing the interference 
fringes, calculate the thickness, with a result varying from ‘0081 to 
0088 mms. So thin « film cuts off but little radiant heat. With 
the flame of a lamp as a source, ‘91 is transmitted, With a 
blackened vessel containing boiling water °70, with water at 50° 
but °50, a proportion but little altered when the water is cooled 
to 20°. With two films the transmitted heat is ‘583, the first one 
transmitting “70, the second ‘83. 

A series of these films may be used to polarize light and heat 
by refraction; yet they are liable to break by the increase of 
tension when exposed ‘directly to sunlight. Their diathermancy 
is much greater than that of piles of mica, and though more fragile, 
they are easily repaired. Two sets, each consisting ‘of six collodion 
films, transmitted when crossed only 66 as much heat * when 
placed parallel. A pile of nine films being placed before a Nicol’s 
prism was found to polarize ‘6 to ‘7 of the heat.— Comptes Rendus, 
Ixxx, 882. 

7. Combustion of Explosive Mixtures—M, NEYKENEUF has 
described two methods of showi ing the vibratory motion attending 
the explosion of a mixture of oxygen and hydrogen in a cylindri- 
cal tube. First, by using tubes carefully dried, and secondly by 
covering the interior with paraffine. In the first case the steam 
condensing on the colder portions leaves transparent the parts 
which the flame in vibrating has more strongly heated. These 
latter portions are, on the other hand, shown in the second case by 
the melting of the parafiine. It is indispe ‘nsable that the combus- 
tion shall not be too rapid; and further, to obtain the best effects 
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the proportions of the mixture should be varied with the dimen- 
sions of the tube. With a tube 3 cms. in diameter and 20 cms, 
long, containing one part of hydrogen and one of air, lines 
appear, resembling fern-leaves. With tubes of less diameter the 
effects are more regular, especially if a musical sound is produced 
by the explosion, Fine striz are then observed perpendicular to 
the axis of the tube. When the tube is very long, there is only 
a confused sound, but the striw are well separated and sharply 
defined. If the mixture is ignited by the eudiometric method, 
these appearances are no longer produced, If the tubes are open 
at both ends, the effect is the same as if one end is closed. With 
a long tube the appearance in the dark is the same as that of a 
Geissler tube illumimated by a single motion of the breakpiece.— 
Journal de Physique, iv, 138. E. C. P. 

8. Changes in Light due to the motion of the luminous source 
or of the Observer.—M. Mascarr has examined this question both 
experimentally and theoretically. Arago announced that the 
refraction of the light of two stars, toward one of which the 
earth is approaching and from the other receding, was the same, 
and Fresnel showed that this could be accounted for if part of the 
ether was transported with the refracting medium, the change in 
refraction in fact being compensated by the motion of the teles- 
cope. Many efforts have been made to show optically the motion 
of the earth. Babinet thought he found a solution in the diffrac- 
tion of gratings, and showed that in this case the compensation 
does not take place. This experiment, repeated under the most 
favorable conditions, both with solar and with artificial light, yields 
results wholly negative. And the delicacy of the method is such 
that the change, if any, must be very small compared with that 
given by Babinet’s formula. Examining the theory further 
reveals a source of crror in the assumption that solar light reflected 
from a mirror acts exactly as if it came from a source on the pro- 
longation of the ray. But this is not correct if the mirror moves, 
as is the case on the earth, but the conditions are the same as if 
the mirror was itself luminous, or as if a terrestrial source of light 
was employed. Accordingly, as experiment shows, negative 
results only are obtained. 

Suppose that we have two sources of light, one the soda flame, 
the second a star containing soda, and that both emit rays in the 
opposite direction from the motion of the earth. The absolute 
time of vibration of the two sources are identical, but the wave- 
lengths of the light emitted are different, owing to the motion of 
the first. The deviations of the two rays ought, therefore, to be 
different. To test this experimentally, two large instruments were 
constructed, one fixed with the collimator turned to the west, and 
inclosed in a cave where the daily changes of temperature were 
extremely small. The other was placed on a movable plate so 
that it could be pointed either east or west. Observations showed 
that the deviation was wholly inappreciable, although a displace- 
ment of a twentieth of that given by Fresnel’s formula would have 
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been perceptible. But this formula contains two terms, of which 
the first is proportional to the velocity of the medium, but is very 
small, and slight changes in it are quite inapprec ‘iable. The prin- 
cipal term, on the other hand, seems to depend only on the apparent 
period of the incident light, and is therefore independent of the 
motion. By applying a modification of the method of the inter- 
ference of plates it appears that there is not a difference of 000005, 
or of 000002, using the method of Newton’s rings. The negative 
results of M. Hock on the interference of light passing through a 
refracting medium with or against the motion of the earth is 
similarly “explained. Again, by the double refraction of Iceland 
spar, fringes were obtained differing by 50,000 or even 100,000 
wave lengths, without a variation ‘of “000001 in their apparent 
position. With the rotary polarization of quartz with an instru- 
ment capable of detecting a change of plane of quarter of a degree 
and a rotation of fifteen circumferences, not the least change was 
preceptible, due to the motion of the earth.—Jour. de Phys., iv, 
129. E. Cc. P. 
New source of Magnetism.—M. Donato Tommasi states that 
when a current of steam under a pressure of five or six atmos- 
heres is passed through a tube of copper two or three millimeters 
in diameter, and rolled in a helix around a cylinder of iron, the 
latter is so strongly magnetized that an iron needle placed some 
centimeters from the steai- -magnet isstrongly attracted and remains 
magnetized as long as the steam passes through the tube.— 
Comptes Rendus, Ixxx, 1007. E. C. P. 


II. AND NATURAL HIsToryY. 


1. The Geology of New Mexieco.—Prof. Corr stated that the 
ground covered by the geological investigation conducted mainly 
in New Mexico during 1874 in connection with the Wheeler U. S. 
topographical and geological survey, embraced the eastern slope 
of the Rocky Mountains from Pueblo to the Sangre de Christo 
Pass; both sides of the Rio Grande Valley from that point to 
Algodones, N. M.; the western or Sierra Madre range; and the 
country for forty miles to the westward of it, from the latitude of 
Sierra Amarilla as far south as the road from Santa Fé to Fort 
Wingate. 

Little of novelty has been added from the first two named re- 
gions, as they have been previously traversed by competent geol- 
ogists; but the last named has remained up to the present time 
almost unknown. The analysis of the structure of the Sierra 
Madre range is believed to indicate that its clev > ig took place 
near the close of the period known as Cretaceous No. 4, and that 
the elevating force was, in New Mexico, more powerful at its 
southern extremity than along the middle portions of its line. 
Another important discovery is the lacustrine character of the Tri- 
assic beds which form a part of the axis of the range; indicating 
the existence of extensive areas of dry land at that period, of 
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which no portion is remaining in the region examined by him, but 
which may be supposed to be represented by the palozoic beds 
farther south and west. A third important point is the determin- 
ation that the plateau drained by the eastern tributaries of the 
San Juan River is composed of the sediment of an extensive lake 
of Eocene age, which was probably at one time of great extent, 
but whose deposits have been greatly reduced in extent through 
erosion. The boundaries of this lake to the east and south were 
determined. 

It is believed that additional light has been thrown on the ques- 
tion of the age of the Galisteo sandstone; and that its paleontol- 
ogy has decided definitely that of the Sante Fé marls. The first 
fossils discovered in the “Trias” of the Rocky Mountains, have 
enabled me to reach more definite conclusions as to its position 
in the scale of periods, The remains of vertebrata obtained from 
the latter formation are those of fishes and reptiles. The former 
are rhomboganoid scales of small species which are numerous in 
the coprolites of the reptiles; the latter represent the three orders 
of Crocodiles, Dinosauria, and apparently of Sauropterygia. 
The dinosaurian order is represented by a part of the crown of a 
tooth of a species of large size, of the general character of Luclups. 

Prof. Cope describes the suspected Sauropterygian from a single 
vertebra, and names it Zypothorax coccinarum. The flat and 
regularly fitted dermal bones distinguish this genus from Belodon. 
He remarks that the evidence from this species is favorable to the 
identification of this horizon with that of the Trias, although it 
cannot of course be regarded as conclusive, until more perfect 
specimens are obtained. 

The thickness of the Eocene of the region is estimated at 3,000 
feet, of the Cretaceous at about 5,000 feet, the Jurassic at 600 feet 
and the Trias at 1,000 feet or more. 

2. Fossil Ungulates from New Mexico. — Professor Cope 
(Proc. Philad, Aead. Sci,, 1875) has described a species of camel, 
about as large as the dromedary, from near Pojuaque, under the 
name Pliauchenia vuleanorum. The dental formula is, molars 
4-3; also the Hippotherium calimarium Cope, from near San 
Ildetonso, and Aphelops Jemezanus Cope, a rhinoceros, from near 
the town of Santa Clara. 

3. Coal beds in the Subcarboniferous of Pennsylvania.— Letter 
of J. P. Lesixy, Director of the Geological Survey of Pennsyl- 
vania to J. D. Dana, dated June 26.—I have just learned the im- 
portant fact that Mr. Ashburner of this survey has discovered a 
considerable number of what he calls “ baby coal beds” in No. X, 
Upper or White Catskill, Rogers’ Vespertine. They are exposed 
by the tunnel of the East Broad Top Railroad through Sideling 
Hillin Huntington County. Mr. Billin and Mr. Ashburner are con- 
structing a section of all the measures from the Trenton up to the 
coal of Broad Top, across the outcrops of the Clinton fossil ore- 
beds, the brown hematites of the Hamilton, and the ores of IX 
and XI, Catskill and Umbral (or Cuyahoga of Newberry), with 


154 Scientific Intelligence. 


heavy beds of Chemung fossils, close under the Catskill, and 
coal-beds in X, (Berea Grit of Newberry). This last discovery is 
of the greatest importance to American geology. It explains the 
presence of the two coal beds on the face of the Alleghany Moun- 
tains, and the fourteen small coal beds which I counted years ago 
behind (west of) the Peak Mountain in Wythe County, Southern 
Virginia. 

4. On the Devonian Trilobites and Mollusks of Eereré, Pro- 
vince of Pari, Brazil; by Prot. C. F. Harrr and R. Rarusen. 
28 pp. 8vo. From the Ann. Lye. Nat. Hist. N. Y., vol. xi, May, 
1875.—The collections here described were made in the course of 
the Morgan Expeditions, 1870-71. The paper contains descrip- 
tions of two new species of trilobites, Daliwaunia Paituna and 
Homalonotus Oiara, six of Gasteropods, of the gencra Pleuroto- 
maria, Holopea, Platyceras and Bellerophon, eight of Lamelli- 
branchs, and one Tentaculite. The Brachiopods are described by 
Mr. Rathbun in an earlier paper (see this Journal, vol. vii, p. 607). 

5. Practical Guide to the Determination of Minerals by the 
Blowpipe ; by Dr. C. W. C. Fucus, Prof. Univ. Heidelberg. 
Translated and edited by T. W. Dansy, M.A,, F.G.S., Fellow 
of Downing College, Cambridge, ete. 88 pp. 8vo. London, 
1875. (London, Field and Tuer; Philadelphia, Claxton, Remsen 
& Hatfelfinger).—Dr. Fuchs’s work on the Determination of Min- 
erals, which is well known abroad, commences with a brief ac- 
count of blowpipe reagents and reactions. A ‘General table” 
contains a synopsis of the subdivisions of mineral species based 
on blowpipe characters arranged for convenient use ; and follow- 
ing this table, the characters of the species in these several sub- 
divisions are mentioned in detail. A large proportion of the min- 
eral species are included in this part of the work. The volume 
closes with an alphabetical table of the mineral species, giving for 
each the hardness, specific gravity, and crystallographic system. 

6. Minerulogisches Lexicon fir das Hiénigreich Sachsen, von 
Aveust Frenzet. 380 pp. 12mo, Leipzig, 1874. (W. Engel- 
mann.)—This work is an excellent treatise on Saxon Mineralogy. 
The descriptions are drawn up with accuracy and precision, and 
end with a full list of Saxon localities. Probably no region so 
small embraces within its bounds a larger number of mineral 
species-—about 300. 

7. Commelynacew et Cystandracee Bengalenses; by C. B. 
CiarkX, late acting Superintendent of the Calcutta Botanie Gar- 
den. Caleutta: Thacher, Spink & Co. 1874, folio—This is an 
imperial folio volume, of 135 printed pages and 93 lithographic 
plates, illustrating the Bengalese species of the two orders above- 
mentioned. Of the Comelynucee Mr. Clarke had made a pre- 
vious study, and published a good paper in the Linnean Society’s 
Journal, in 1870, a little before Dr. Husskarl’s elaborate Commely- 
nacew Indiew appeared. Mr. Clarke recognizes much fewer genera 
than the Dutch botanist, and probably takes a sounder view of 
generic limitation, The outline figures now given, so far as orig- 
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inal, are from drawings by native artists, who were ignorant of 
botany. They are neat and clear, and evidently give the facies 
with accuracy. The dissections, which are not very many, are 
from the author’s own sketches, and are doubtless “tolerably cor- 
rect,” although he is “ totally uninstructed in drawing.” That so 
sumptuous a work of the kind can be published in Calcutta argues 
well for the interest there taken in the indigenous botany, and the 
price (ten rupees) is most moderate. If the work were to be con- 
tinued, a smaller form, like that of Wight’s Iecones would be more 
convenient and more practicable. A. G. 

& The Box-Huckieberry (Gaylussacia brachycera Gray) is one of 
the rarest of North American plants. The elder Michaux’s habitat 
is in Virginia, near Winchester, but the specimen in his herbarium 
at the Jardin des Plantes, is ticketed “ Warm Springs.” Pursh’s 
is “ Western parts of Virginia, near Winchester and the Sweet 
Springs”; and, if I rightly remember, some specimen of his col- 
lecting was ticketed “ Cacapon Mountains.” Muhlenberg’s speci- 
men, from Matthew Kin, is ticketed “ Avrien Preyer”: Anglice 
Green-brier. All this relates to the Alleghany Mountain region, 
west of the Blue Ridge. I am not aware that any of these stations 
have been rediscovered, or that any living botanist has seen this 
little evergreen shrub in Virginia. The only available habitat 
known in our time, is the one which Prof. Baird discovered, 
fully thirty years ago, in Perry County, near Bloomfield, l’enn- 
sylvania; also in the Alleghany region, but more northward. 
From this station the Botanic Garden of Harvard University 
fortunately still possesses one or two thriving living plants The 
locality was restricted, and, Prof. Baird informs me, is now prob- 
ably extinct through the bringing of the ground into cultivation. 
It is pleasant to be able to announce that Mr, A. Commons, of 
Wilmington, has just discovered a new locality, but in a wholly 
unexpected district, namely, in Susex Co., in the southern part of 
Delaware. Ie found it “while walking along the banks of Indian 
River, on the edge of a pine forest which here skirts the shore, 
growing under the shade of the Laurel (Aaimia latifolia) on a 
dry sandy bank.” The plants were very sparingly in fruit. We 
hope that this diminutive shrab will now become more familiar to 
botanists, and that it may be brought anew into cultivation. It 
resembles a dwarf Box. The flowers are rather pretty, but incon- 
spicuous. A. G. 

9. On the preservation of -Anatomical Preparations.* — Dr. 
Sesemann of St. Petersburg, gives an account in the last number 
of Reichert and DuBois Reymond’s “ Archiv fur Anatomie, Phy- 
siologie,” ete., of his experience in the use of preserving solutions 
for anatomical preparations, which may be of some interest to 
zoologists, as well as anatomists. 


* Abstract of an article entitled “Ein Beitrag zur Conservirung anatomischen 
Priparate,” von Dr. E. Sesemann in St. Petersburg. 

Archiv. f. Amat. Phys etc., Reichert u. Dubois Reymond. 1874. No. 6 (pub- 
lished April, 1875), p. 679. 
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The first solution mentioned is composed of 6 parts carbolic 
acid, and 100 parts olive oil (parts, “ theilen,” refers probably to 
measures by bulk and not by weight). This solution he injected into 
the main arteries of a human hand. After exposure to the air for a 
few weeks the preparation became completely shriveled. A see- 
ond solution of 3 parts carbolic acid and 10 parts glycerine, was 
used in the same manner with a similar result. 

Prof. Laskowsky’s method is then given. The solution used by 
him, is composed as follows: 

100 parts glycerine, pure (“ rohen”), 2 of carbolic acid, and 
2 of acetate of soda. 
The part of the subject experimented upon is left to soak in this 
solution for five to twenty days, according to its size. When 
taken out the specimen is quite hard, but after hanging sometime 
in the open air, it becomes fresh (“ vein”) again and remains so a 
long time unchanged. 

Dr. Sesemann tried this process with a prepared hand of a 
human subject. He left the specimen in the solution 6 days; 
upon taking it out, it was completely hard, but became softer 
after a few days’ exposure to the air. The muscles, however, had 
become of a dull brown color, and grew darker with longer expo- 
sure. The “Van Vetter” process is next described. In the 
place of the last solution, the following was used: 

7 parts glycerine (22°), 1 part sugar, 4 part saltpetre. 
This process was not found satisfactory, as the sugar crystallized 


out upon exposure and the muscles became brown, as in Prof. 
Laskowsky’s process. 

After various experiments, Dr. Sesemann hit upon the following 
method as in all respects the best. 

Sesemunn’s method.—The blood is first pressed out of the 
larger vessels as completely as possible. Then solution (No. !) is 
injected. 


100 parts water. 
Sol. No. 1.4 50 “ glycerine. 
10 “ arsenate of soda. 

(The arsenate of soda is prepared by adding arsenic to a hot 
concentrated solution of soda until no more of the former dis- 
solves), The specimen is left then for 24 hours, when it is again 
injected with solution, No. 2. 

No. 2.,—Glycerine and water in equal parts. 
After waiting another 24 hours, it is immersed in water heated to 
70 or 88 degrees Cent. (about 160°-175° Fahr.) and left there 10- 
12 minutes. When taken out, and while still warm the vessels 
may be injected with wax, if it be desired. This being done, the 
epidermis is rubbed off with a rough cloth. A dull knife may be 
used for this purpose, though liable to injure the skin. It is well 
to moisten the specimen occasionally. If wrapped in a cloth 
moistened with water, glycerine and carbolic acid the specimen 
will keep a long time, and the anatomical structures may be 
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studied and exposed at the student’s leisure. After such prepara- 
tion is completed the skin should be put back in its place and fas- 
tened together with pins. It is then to be immersed in solution 
No. 3, consisting of 
100 parts pure glycerine, 20 of water, 4 of arsenate soda, and 
2 of carbolic acid, 

and left in this solution 5-30 days according to the size of the 
specimen. When taken out it is ready to expose to the air indefi- 
nitely. The skin may turn a little brown after some time in the 
atmosphere, but this may be remedied by covering it for a few 
hours with a cloth which has been moistened with a concentrated 
solution of corrosive sublimate in water. 

The author says further that though a rather long process, it is 
recommended by the beauty and durability of the preparation. 
He has specimens thus prepared, which after several months’ ex- 
posure to the air, have the appearance of having been just cut 
from the subject. He also suggests that it is further recom- 
mended by the smallness of expense involved. 

Solution No. 2, after becoming weak from repeated use, may be 
purified and brought back to normal strength by putting in a tin 
pail and this in a large wash kettle and heating it for some time 
over a slow fire, then filtering the solution through a linen cloth. 
The filtration will also remove albuminous substances, which the 
heat will tend to coagulate. H. 8, W. 


Ill. Astronomy. 


1. Diameters of the Planets.—We give the following values of 
the apparent diameters ot the planets reduced to the mean distance 
of the earth from the sun and of their true diameters in English 
miles, as being perhaps as reliable as any that can be assigned 
from existing data. They are founded in every case upon the 
measures which from observational circumstances appear to de- 
serve the greatest weight, and in the reduction to true values the 
solar parallax is taken 8'"875, and Clarke’s diameter of the earth’s 
equator is adopted. It would of course be idle to attempt to offer 
final numbers, where the difficulties attending observations and 
the differences between the results of the most experienced and 
favorably-circumstanced observers are so considerable. 

Miles, 
2,850 
7,550 
4,150 
i t 88,200 
Jupiter, 82,500 Compression 
166°82 74,500 1 


30,600 
30,050 


In fixing upon the apparent diameters of the bright planets it has 
been desired to adopt values which shall represent the actual arc 


| 
Uranus -........- 68°57 | 
Neptune 67°26 
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values that are presented by the true diameters at the earth’s 
mean distance, Many observations would assign larger values, 
but undoubtedly less trustworthy for computing real dimensions, 
As is well known, preference in such case is to be given to double- 
image over wire-micrometer measures, yet even if we confine our- 
selves to the former mode of observation we by no means secure 
great consistency of results. — ature. 

2. Small Planets recently discovered.—U pon p. 474, vol. i, (IIT) 
of this Journal, was given a table of the elements of the small 
planets recently discovered. We continue that table below, down 
to No. 143. A few of the later planets of the previous table are 
repeated. The elements as far as No. 136 are from the Berliner 
Astr. Juhrbuch for 1877. 


No. Name. Time ot dis- | Discoverer. | Mean |Angleof Long. of; Long. 
| covery. | } t. | Eecent. node. | per. 


| 
48)175 41/112 50 
241352 17/173 49 
4 56) 56 1 
58] 57 191329 28 
57/306 13108 42 
37/324 3/338 9 
2)123 12|198 58 
55|164 24153 6 
351309 43 7 
35| 64 26152 53 
58/349 39) 48 46 
49} 47 13) 77 4 
47\204 0] 12 27 
1/342 52/212 52 
35] 77 0| 0 56 
36/178 55/208 38 
308 40) 72 5 
188 26245 42 
171 16/251 17 
23 7/347 46 
31 23/101 24 


| 
Nov. 17, 1868./Pogson. 
108|Hecuba, (Apr. 2, 1869. | Luther. 
109|Felicitas, Oct.9, “ Peters. 
110)Lydia, \Apr. 19, 1870. Borelli. 
111! Ate, \Aug. 14, |Peters. 
112\Iphigenia, (Sept. 19, | Peters. 
113|Amalthea. |Mar. 12, 1871.|Luther. 
114'Cassandra, |July 23, “ | Peters. 
115)/Thyra, |Aug. 6, |Watson. 
116|Sirona. Sept. 8, |Peters. 
117\Lomia, (Sept. 12, “ |Borelli. 
118 Peitho, |Mar. 15, 1872. Luther. 
119|Althaea, (Apr.3, “ |Watson. 
120)Lachesis, |Apr. 10, |Borelli. 
121|Hermione, |May 12, /Watson. 
122/Gerda, \July 31, |Peters. 
123|Brunhilda, |July 31, Peters. 
124} Alceste, | Aug. 23, | Peters. 
125|Liberatrix, |Sept. 11, |Pros. Henry. 
126) Velleda, \Nov. |Paul Henry. 
TiJohanna, |Nov. 5 ‘ |Pros. Henry. 
Nemesis, \Nov. 25, | Watson. 76 45) 12 21 
Antigone, (Feb. 5, 1873. | Peters. 138 1/240 57 
Electra, |Feb. 17, “ |Peters. 371298 | 146 20 18 
> “AS 97 
Vala, 24, eters. 2-4 65 10/258 26 
Aethra, 13, | Watson. 2°6010} 2 259 43152 11 
Cyrene, 16, “ | Watson. |3-0648 | 7 16/248 0 
134\Sophrosyne Sept. 27, “ | Luther. |2°5673 | 6 346 30) 66 52 
135 | Hertha, iFeb. 18, 1874.| Peters. |2°4315 |11 45) 343 59/318 45 
136) Austria, Mar. 18, * |Palisa. 186 9/307 12 
137|Meliboea, |Apr. 21, Palisa. | 
138/Tolosa, May 19, Perrotin. (2° 54 56/310 35 
a Oct. 10, Watson. |2° 348 37/115 32 
Polana, Oct. 13, Palisa. 12° 107 15 
141)}Lumen, Jan. 13, Paul Henry.| 318 59 
142|Siwa, Jan. 28, Palisa. 
143) Adria, Feb. 23, Palisa. “155 333 41 
144) Vibilia, June 3, Peters. 
145|Adeona, j|June 3, “ |Peters. 
146} Lucina, June 8, Borelli. 
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3. Diameter of the Sun.—From a discussion of the Greenwich 
observations, 1836-1870, Dr. Fuhg obtains, Astron. Nach., 2040, 
32’ 2-99 as the diameter of the sun deduced from 6827 measure- 
ments. 

IV. OBITUARY. 


Sir Wituiam Logan, the Geologist, died at London, in June, 
in his 79th year, having been bornin Montreal in April, 1798. Sir 
William Logan was head of the Geological Surveys of the Can- 
adas from 1843 to 1871. After graduation at the University of 
Edinburgh, in 1818, he joined the mercantile house of his unele in 
London, and later became manager, for the house, of coal mining 
and copper smelting operations in Swansea, where he studied so 
accurately the coal field of that region, that his maps and plans 
of it were later adopted by the Ordnance Geological Survey of 
Great Britain. In 1841 he visited the coal fields of Pennsylvania and 
Nova Scotia, and communicated several valuable papers to the 
Geological Society of London. The Geological Survey of the 
Canadian Provinces had its origin in his researches. He was re- 
markable for extreme care in investigation, and great caution in 
drawing conclusions—qualities which appear everywhere in his 
Geological Reports; and his labors have contributed vastly to 
our knowledge of North American Geology. He became a mem- 
ber of the Royal Society of London, and of many other learned 
societies. The Wollaston medal of the Geological Society was 
awarded to Mr. Logan in 1856, and he was knighted by Queen 
Victoria in the same year. 

JoserH Wintock was born Feb. 6, 1826, in Shelby County, 
Kentucky. Graduating, in 1845, at Shelby College, he afterward 
held the professorship of Mathematics and Astronomy in that in- 
stitution until 1852, The remainder of his life was passed chiefly 
at Cambridge, Mass, ; but he spent some months at the U.S. Naval 
Observatory in Washington, and for more than a year was at the 
head of the mathematical department of the U. S. Naval Academ 
at Annapolis. He was twice made Superintendent of the Ameri- 
can Ephemeris, finally quitting this office in 1866 to take the post 
of Phillips Professor of Astronomy at Harvard University, and in 
that capacity to serve as Director of the Observatory. He held 
this office at the time of his death, June 11, 1875. His last illness 
was short, and did not appear dangerous until a few hours before 
its termination. 

Professor Winlock was an excellent mathematician and astrono- 
mer, and had a remarkably retentive memory not only for facts 
relating to his branch of science, but for the sources of information 
concerning those facts. The originality of his mind, however, was 
chiefly shown in hig suggestions for the improvement of astronom- 
ical instruments. These inventions were singularly simple and 
effective. Four among them deserve special notice in this place. 

(1.) The mounting of large meridian circles in such a manner as 
to allow the piers to be shortened, so that the graduated circles 
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are wholly above the piers, and the steadiness of the whole instru- 
ment is increased. The theoretical advantage of this arrangement 
cannot here be discussed; it has been tested by five years’ ex- 
perience at Harvard College Observatory with very gratifying 
results ; it has been adopted i in other observatories, and will proba- 
bly come into general use. 

(2.) The application of a diagonal eye-piece, moved by a rack and 
pinion, to any large telescope, in such a manner as to dispense 
with the customary “finder,” and to enable the principal object- 
glass to be used in finding faint objects which are to be examined 
with the spectroscope or otherwise. This invention has also been 
for some years in use at Harvard College Observatory. 

(3.) A method of registering spectr oscopie observations by mark- 
ing lines upon a silver plate without requiring the removal of the 
eye from the spectroscope, or the use of artificial light. Profes- 
sor Winlock registered in this manner his observations of the 
solar eclipse of December, 1870, which he observed in Spain. 

(4.) The use of a lens of long focus and of a plane mirror in mak- 
ing photographs of the sun. Apparatus of this kind was brought 
into daily use in July, 1870, at Harvard College Observatory. 
Priority in this iny ention is claimed by some other astronomers ; 
but it does not appear that any one actually used the combination of 
the mirror with the lens of long focus until some years after Pro- 
fessor Winlock. It should also be noticed that in 1869 Professor 
Winlock first photographed the solar corona without enlarging the 
image by an eye-picce 

During his connection with the Observatory, Professor Winlock 
greatly increased its instrumental equipment, and also its pecuniary 
resources, by the aid of contributions from neighboring friends of 
science. In particular, the system adopted for “furnishing electric 
signals from one of the clocks at the Observatory to various points 
in Boston and elsewhere, has been profitable alike to the Observa- 
tory and to the public. It illustrates Professor Winlock’s prac- 
tical good sense, that instead of introducing new clocks, con- 
trolled by that at the Observatory, at the places where the signals 
are received, he provided simple telegraphic apparatus for the re- 
ception of the signals every two seconds; a method much cheaper 

than the other, and in practice equally s satisfactor y: 

In private life, Professor Winlock’s amiable, though reserved, 
character greatly endeared him to his friends. A. 8. 

Prof. Arrest, of the University of Copenhagen, 
died on the 14th of June, in his fifty-third year. 

The most important of the labors of this distinguished astron- 
omer were the construction of two catalogues, the one of nebule 
observed by him at Leipzig, the other of nearly 2,000 nebule ob- 
served by him at Copenhagen. For these observations the Royal 
Astronomical Society of London awarded to him this year their 
gold medal. 
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